Important Gear Cutting 
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See Page 27 


MICHIGAN TOOL COMPANY 
7171 E. McNichols Road DETROIT, Mich. 
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vlinder 
cases twin 
radial «a ft en- 
gimes u nughed 
and fin 1 with 
P&H Blue 
Helix” Reamers. 


HELIX” 


REAMERS 


These new chucking reamers are made of specially treated 
high speed steel. They are made with right-hand spiral 
flutes and are listed in decimal sizes. They are freer cutting 
as compared with straight or left-hand spiral fluted reamers, 
and produce cleaner, smoother and more accurate holes. 
They also have an increased life due to their design and their 
special Ps W hardening treatment. 


Reaming holes in a con- 
trollable-pitch 
bracket made of hi 

315 Brinnell steel, A 
** Blue Helix” Reamers. The 
tolerance is less than one 


“Blue Helix” Reamers have been under test for two years 


in a number of large shops throughout the country. The 
chips completely favorable reports from these shops have proved 

7 | thé keen, the great superiority of these new reamers. In some cases 

: | aetion of these taols, they have produced more than double the tool 

. life of ordinary reamers. 


Write for a copy of our new circular, just off the 
press, containing complete information and size 
listings of these new reamers. It is free to any 
interested executive, 


PRATT & WHITNEY DIV. 


Niles - Bement - Pond Company 


| HARTFORD CONN U.S. A. 


Branch Offices and Agencies:—BIRMINGHAM BOSTON CHICAGO CINCINNATI 
CLEVELAND DETROIT LOS ANGELES NEW YORK PHILADELPHIA 
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OOK HEALD 


With a complete line of both precision grinding 
and precision boring machines, we are in a position to furnish UNBIASED 
COUNSEL in the selection of the most suitable equipment to handle your 
particular requirements of | | 


Precision 


BORING FACING 
TURNING or 
GROOVING 


EXTREMELY HARD MATERIALS, can only 
be finished by grinding, as illustrated, (top) 
by the No. 81 Internal, grinding hardened 
bevel pinions. Heald builds a complete line 
of precision internal and surface grinding 
machines from a simple, hand-operated 
machine to those that are fully automatic 


for mass production. 


THE SOFTER MATERIALS, such as babbitt, 
bronze, aluminum, cast iron and mild steel, 
are best handled by borizing on Heald 
Precision boring machines built in all styles 
and sizes. 

Notice in bottom illustration, the No. 48A 
Bore-Matic arranged for turning, boring, 


and facing cast iron bearing housings. 


precision Tinishing 


STELLARZ PERFORMANCE 


Efficiency, Economy, Versatility, Reliability, and 
Productivity are Reasons Why Mult-Au-Matics are 
accepted manufacturing units in shops the world 
over. 


“Time Saved is Money Earned’—What Mult-Au- 
Matics can do for others, they can do for you. 


We suggest that Bullard Mult-Au-Matics Type 
“D” and “)” afford a means for improved Profits 
in your plant on Boring, Turning, Facing, Drilling, 
Reaming, Threading, and a host of other operations. 


Let Bullard Engineering Service tell you How and 
Why. Send prints or samples for survey. 


; ‘ 
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Haynes STELLITE 


stand up under IMPACT 
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DER the extremely severe conditions of 


strated is proof of their efficiency when they are 
intermittent cutting necessary in machin- properly supported in rigid tool holders. 
ing this cast iron foundry bottom board, Haynes 
Stellite J-Metal tools produce a smooth, even cut. 


Haynes Stellite J-Metal tools are being used 
This operation is at 100 surface feet per minute, 


on all types of high-speed machining opera- 


tions. Our engineers will be glad to show you 
.040 in. feed and 7/32 in. depth of cut. the economies they can effect. ees 
Not all machining operations involve re- Your request for complete in- LCE 
peated impact as this one does, yet the success formation and a demonstration | hywwiewtews 
of Haynes Stellite J-Metal tools as here demon- ___ will not obligate you. —— 
HAYNES 


STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 


Chicago - Cleveland - Detroit - Houston - Los Angeles - New York - Safi Francisco « Tulsa 


General Office and Works—Kokomo, Indiana 
Foreign Sales Department—New York City 


A red-hard, wear-resisting alloy of 
Cobalt, Chromium and Tungsten 


Haynes Stellite Welding Rods and information on other Haynes Stellite Producis also are 
available through the 42 apparatus shipping points of The Linde Air Products Company 
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SCREWS 


“as 


SOCKETS — UNIFORMLY ACCURATE 
TO FULL DEPTH - 
HEXAGONAL SHAPE — DIAMETER 


HOLE — TRUE 
8 SMOOTH REGULAR WALLS — 


IDENTICAL TOP AND BOTTOM — 
concentmecity oF WELL DEFINED CORNERS. 
HEAD WITH BODY. 


FREEDOM FROM 
TOOL MARKS. 


8 


CONTINUOUS 
BROKEN FIBERS. 


CONTINUOUS FIBERS 
ENDING IN SOCKET 
WALLS. 


RE-ENFORCED SOCKET 
WALL. 


CONTINUOUS UNCUT 
CONTINUOUS UNCUT FIRERS 
LATERALLY DEFLECT 
ED CORE FIBERS. 


ORIGINAL CONTINU. 
Ous FiBROUS 
STRUCTURE. 


Tool Designers! 


The New Holo-Krome Catalog is yours for the asking. 
It describes and illustrates the many FIBRO FORGED 
features plus Socket Screw Data. 


The Standards of the Hexagonal Type Socket Screw are 
also contained in the New Catalog. Free Screws for Ex- 
perimental Work gladly sent to those stating size, type and 
adequate quantity for a test. 

Write to Engineering Dept. 


FIBRO FORGED 


SCREWS 


Patented by HOLO KROME 


The Results of an Entirely 


New and etter Method of 
Socket Screw Manufacturing 


All socket screws may look alike yet they are definitely different 
in construction features. More than a good looking exterior is 
necessary today. Steels, physical properties, heat treating and 
rigid inspection is vital to the tool and design engineer in making 
his final selection of Socket Screws. 


The Holo-Krome Standards of Value 
Chrome Nickel Alloy Steel—Controlled Grain Size— Con- 
tinuous Fibres—Atmospherically Controlled Heat Treat- 
ment—TEN-TOR Testing—an exclusive Holo-Krome achieve- 
ment—to accurately determine the necessary physical properties, 
(Tensile-Torque, Yield Point, Elongation, Reduction of Area, 
etc.) of Holo-Krome FIBRO FORGED Socket Screws under the 
identical conditions in which they are used in industry. 


THE HOLO-KROME SCREW CORP. 
HARTFORD, CONN. . . U.S.A. 
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STRAIGHTENING PRESSES 


CAPACITIES: 20, 35, 75 TONS 


20 TON 
CAPACITY 


Single lever proportional control of these new Hannifin Hydraulic 
Straightening Presses greatly simplifies the handling of accurate 
straightening operations. When the control lever is moved in either 
direction the ram will move a proportional distance under full pres- 
sure, and then stop. Simultaneously the operating valve moves to 
neutral and the pump idles at zero pressure until another movement 
of the ram is required. 

This exclusive design of the control allows extremely sensitive 
handling of the ram for accurate and rapid straightening work on 
axles, crankshafts, camshafts, airplane propellers, and any similar 
work. The control is so simple that the operator's full attention and 
skill may be devoted to accurate work. 

An individual hydraulic power unit is built into the base of each 
press, requiring only electrical connections for installation. Other 
capacities are available, and any type of fixture may be installed, 
as required by individual operating conditions. 

20 ton Hydraulic Straightening Press: Ram stroke 6 in. Table to ram (up) 84 in. Center 
of ram to face of frame 712 in. Tcble length 36 in. Overall height 81 in. Motor 10 h.p. 


35 ton Hydraulic Straightening Press : Ram stroke 6in. Table to ram (up) 20 in. Center of ram 
to face of frame 9 in. Table length 70 in. Height 98 in., base 3812 x 69 in. Motor 10h. p. 


75 ton Hydraulic Straightening Press : Ram stroke 12 in. Table to ram (up) 18 in. Centerofram 
to face of frcme 10 in. Tcble length 84 in. Height 100 in., base 32 x 52 in. Mctor 10 h. p. 


Specificctions may be modified to suit individual requirements, 
including any desired ram speeds 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmer Avenue, Chicago, Illinois 
. 75 TON CAPACITY Detroit Office: Hayward Bldg.,4829 Wood-ward Ave., Tel. Columbia 4949. R.A. Bean, Mgr. 


f ENGINEERS @ DESIGNERS ® MANUFACTURERS ® PNEUMATIC AND HYDRAULIC PRODUCTION TOOL EQUIPMENT 


SPECIAL HYDRAULIC PRESSES 
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C. RAY BRUNNER 


CHRYSLER CORPORATION 


TECHNICAL EDITOR 


for this issue 


GEARS -- AN INTRODUCTION 


By A. E. RYLANDER 


LONG TIME AGO SOME genius conceived the idea of putting teeth on the 

periphery of a wheel, perhaps after an abortive experiment with friction drives. 
The idea was, presumably, to increase traction, like putting cleats or hobnails on 
shoes. Whether or not that was the way it happened doesn't matter; the fact is that 
somebody did put teeth on a wheel, and—from that beginning has been evolved not 
only an engineering science but an INDUSTRY of rather enormous proportions. 


For gearing is a science, entailing its own mathematics and engineering; an 
industry with its own problems of production, tooling and gaging, and its own special- 
ized machinery, the manufacture of which is an industry in itself. At risk of punning, 
it might be stated as an axiom that the gear is an essential COG in our modern civ- 
ilization. We could have steam and electric power, and even two-cycle gas engines 
without gears, and even the automobile, although it would be hard to imagine it any- 
thing like the smooth product of today. But many other inventions, with their resultant 
vast industries, would never have seen fruition without gearing of some sort. 


Twenty years ago men said that gear design had seen its ultimate, but the 
automobile gear gave new impetus to further developments and refinements, while 
chemical engineers and metallurgists provided better materials and improved methods 
of heat treating. So, we have comparatively rough cast gears for textile, mining and 
agricultural purposes, ‘‘"good enough” cut gears for ordinary industrial use, the small 
but relatively coarse gears used in clocks, watches, and instruments, and the highly 
refined gears used in automobiles, aeroplanes, and for precision requirements. 


Many volumes could be devoted to the subject of gearing alone. This issue, there- 
fore, hits but a few of the high spots; these are, however, highly interesting and 
instructive. Mr. Ben Waterman, of Brown & Sharpe Manufacturing Company, is an 
authority on gears; incidentally, his firm has been a pioneer in gear development as 
well as in the design and manufacture of cutters and gear production machinery. 


They also manufacture gears on a large scale, and were among the first to produce 
automobile transmission gears. 


The Michigan Tool Company has also developed some interesting methods of 
gear production, especially in generating processes, and the article by Mr. J. C. 
Drader will be found of great value. Other contributors are Mr. Douglas T. Hamilton 
of the Fellows Gear Shaper Company, whose discussion of Production Lapping of 
Gear Teeth is very enlightening, and the old reliable methods of Gear Size Measure- 
ment’’ by Mr. Chesley of the Chrysler Corporation are practical, usable facts that the 
Tool Engineer wants and needs. In all, we feel that while more or less epitomized, 
the articles on gearing in this issue are a real contribution to this science. 
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PRODUCTION PERSPECTIVES 


News of Mass Manufacturing from Everywhere 


Wage increases, the many Christ- 
mas bonuses paid out last month, 
extra dividends, and continued in- 
dustrial construction give clear evi- 
dence that 1937 will be a bang-up 
year for mass manufacturing. Dur- 
ing December the aforementioned 
wage increases, bonuses, extra divi- 
dends, and industrial construction 
very nearly reached an all-time 
peak. Many points throughout the 
country reported employment and 
payroll totals exceeding those of 
1929. The list of companies who 
paid extra disbursements to em- 
ployees or stockholders or both was 
nothing short of spectacular. As the 
new year is begun, production facil- 
ities in many plants are heavily 
taxed. A serious phase of the other- 
wise encouraging and happy situa- 
tion, is a marked shortage of skilled 
labor, due in large part to the fact 
that apprenticeships were curtailed 
or eliminated entirely in many plants 
during the depression. Realizing this 
condition, a number of manufacturers 
and several trade associations are 
now launching apprentice training 
systems. 

New England 

From the important Connecticut 
area we hear the New Haven Clock 
Company, New Haven, is making 
extensive alterations in one of its 
factory buildings and that the former 
“Wheel Shop” plant in Guilford has 
also been purchased by the com- 
pany for future industrial use....A 
five-story addition costing $74,000 
and adding about 50,000 square feet 
of space will be erected by Arrow- 
Hart & Hegeman Company, Hartford, 
makers of electrical supplies.... 
Risdon Manufacturing Company, 
Naugatuck, has awarded contracts 
for an addition, as has the Pequot 
Wire Company, Norwalk, and Sco- 
vill Manufacturing Company, Water- 
bury. ... New Departure Division, 
General Motors Corporation, will 
spend nearly $13,000 for improve- 
ments at its main plant in Bristol... . 
Another addition has been started 
at the Hamilton Standard Propellor 
Company plant in East Hartford, sup- 
plementing the new main factory 
structure which is near completion. 
... Hendey Machine Company, Tor- 
rington, has voted a dividend of 25 
cents a share on its common stock 
as well as arrearages on its Class A 
preferred, and a week's pay as a 
Christmas bonus for employees. ... 


The Bullard Company and The Lacey 
Manufacturing Company, Bridge- 
port, are among other Connecticut 
tool plants to announce special pay- 
ments to employees, with Bullard 
also declaring a dividend for com- 
mon stockholders....Edward & 
Company, electrical products, New 
York City, is preparing to move to 
Norwalk where a new building, 180 
x 300 feet, one story, is being erected 
for its use. There will also be an 
office building....Production of 
American Brass Company, Water- 
bury, and the Chase Brass & Copper 
Company in the same city is run- 
ning at high levels, according to 
recent statements. ... Superior Cast- 
ing Company, South Norwalk, which 
was organized a year ago, has nego- 
tiated for purchase of the Meeker 
Foundry Company plant in that city 
and will operate both... . Gill Bros., 
Inc., has been organized in Thomas- 
ton to build machinery and tools, 
with William, Frederick, and Charles 
Gill as incorporators.... Charles W. 
Plumb, 62, purchasing agent and 
secretary of the Eagle Lock Com- 
pany, Terryville, died recently. 
Employment in metal working in- 
dustries of Western Massachusetts 
shows further gains. Production in 
the automotive lines has showed a 
gain while electrical manufacturers 
have maintained their previous ad- 
vanced schedules. Calls for more 
equipment for electrical transmission 
and gains in building activity are 
given as reasons for maintenance 
of former high production levels in 
these lines....L. S. Starrett Com- 
pany. of Athol, distributed a 5% 
bonus to employees. The distribu- 
tion was based on wages for the six 
months’ period, June 1 to Decem- 
ber 1. From Worcester we hear that 
the Norton Company announced that 
all factory workers paid by the hour 
or piece or by shop incentive method 
and all others paid by the week 
and not by the incentive method, ex- 
cept department heads, will receive 
an increase in wages or weekly sal- 
ary of approximately 5% if in the 
employ of the company on Decem- 
ber 1....A5% hourly wage increase 
for the more than 400 employees of 
the Van Norman Machine Tool Com- 
pany, Springfield, giving them ap- 
proximately $30,000 more a year 
than formerly, was also announced. 
James W. Scott, vice-president and 
general manager of the company, 


stated that numerous orders were 
being received by the company for 
products in large lots and that a fair 
percentage of the increase is found 
in export orders principally from 
Russia, England, and Japan. Whitins- 
ville Machine Works, manufacturers 
of textile machinery, employing 
2700 men, and the Whitinsville Spin- 
ning Ring Company, employing 100 
men in making parts for textile ma- 
chinery, announced a 10% wage 
increase. The machine works said 
that the pay of salaried workers 
would be “adjusted” about the first 
of the year....Earl C. Hughes, as- 
sistant sales manager of the Norton 
Company, Worcester, has resigned 
to become secretary of the Bay State 
Abrasive Products Company, West- 
boro, Massachusetts, it is reported. 
Mr. Hughes’ resignation terminated 
18 years’ service with the Norton 
Company in sales capacities.... 
Florence Stove Company of Gard- 
ner, Massachusetts, is another man- 
ufacturer to give employees special 
bonuses....Contracts have been 
awarded for the erection of an addi- 
tion to the plant at Barbers Crossing, 
Worcester, for the Norton Company. 
The new structure will be one story 
of brick and steel... . Porter-McLeod 
Machine Tool Company, Hatfield, 
and the Westfield Manufacturing 
Company, Westfield, are other man- 
ufacturers to grant special disburse- 
ments to employees last month. The 
latter company is said to be the 
world's largest manufacturer of bi- 
cycles and it was only a few weeks 
ago that this company granted a 
pay increase. This company has 
had an exceptionally busy year and 
at one time during their rush season 
had over 1,000 employees engaged 
in production. 

Production of machine tools has 
held up to an exceptionally high 
level for the Jones & Lamson Ma- 
chine Company of Springfield, Ver- 
mont, the Kingsbury Machine Tool 
Company of Keene, New Hampshire, 
and the Sullivan Machine Company 
at Claremont, New Hampshire. Wil- 
liam P. McSkimmon, president of the 
Union Twist Drill Company, Athol, 
Massachusetts, announced that his 
company would pay each worker a 
bonus equal to 5% of the total wages 
paid him in a twelve-month period. 


Indiana 
Indianapolis welcomed a new in- 
(Continued on page 28) 
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GEARS for MACHINE TOOLS 


To those of us whose experience 
has covered a long period, the 
marked improvement in the making 
of gears for machine tools is very 
noticeable. 

As we look back at some of the 
old designs of machines we find 
they had a minimum of available 
speeds and feeds, using cone pul- 
leys for the spindle and the feed, 
soft gears (cast iron perhaps) and 
speeds and feeds of so low a rate 
that very conventional gears (as 
compared to our present gears) 
could be used. 

With the advent of high speed 
steel, a rather sharp increase of 
speed and feed was called for, and, 
in some cases, excessive speeds 
and feeds were provided because 
we did not know the limitations of 
high speed steel. 

With the capabilities of high speed 
steel becoming known, a wide range 
of speeds and feeds were neces- 
sary; and to provide this, tumbler 
transmissions were provided for the 
speed changes of milling machines 
and the feed of lathes. Also, more 
pick-off gears were provided for the 
changes of speeds and feeds of 
other types of machines. 


The Old and the New 


At this time, with Tungsten Car- 
bide and Stellite tools and cutters, 
much higher speeds and feeds and 
greater ranges are necessary to get 
full production from these tools on 
all kinds and grades of material. 
As many as 32 speeds and 32 feeds 
are furnished on some machines. 

In the 1860's when the first backed- 
off rotary gear cutter was developed 
and became a regular product of 
manufacture, it might be said that it 
first became possible to produce cor- 
rectly formed gear teeth. Then, in 
the 1880's when the first automatic 
gear cutters for the use of these cut- 
ters were developed and replaced 
the old hand machines, the real 
manufacture of gears began. 

In these first days because of the 
generally slow speeds, a set of eight 
cutters for each pitch was consid- 
ered satisfactory for all numbers of 
teeth, and even today, for many 
gears, these same cutters are used 
end fill the need. 

On gears requiring greater refine- 
ment, special cutters for exact num- 
bers of teeth were made and later 
these cutters had their form ground. 


By B. F. WATERMAN 


Brown & Sharpe Manufacturing Co. 
Providence, R. |. 


In the 1890's a new system or 
method . . . the Shaper-Generating 
Method . . . was developed which 
permitted cluster gears to be made, 
and these, the automobile industry 
at a later date used very generally. 

In the late 1900's, the Hobbing 
Method grew rapidly, adding a new 
generating method of producing 
gear teeth. 

In the last few years, gear tooth 
crinding is often, if not generally, 
made use of for machine tool gears. 
This grinding operation is done in 
two ways; that with formed wheels 
not unlike the first method outlined 
above; and with the straight sided 
wheel generating the shape from 
disks with bands or using a master 
gear and rack. 


Methods Used by the Machine 
Tool Builder 


In outlining the various methods 
given above, I do so because they 
are the prevalent methods now in 
use in most machine tool shops, al- 
though there may be others such as 
the shaper generating method of 
producing herringbone gears which 
are used on some machine tools. 

All the above methods of pro- 
ducing gears may be considered 
finishing methods—at the same 
time, any of the gears might be im- 
proved by lapping, and this pro- 
cess is performed in several ways. 

I have enumerated these various 
methods to point out that some ma- 
chine tool manufacturers find it 
necessary, or rather desirable, to 
make use of all of them. 

In the first case where slow speed 
gears are used, as in feed trains, 
then the stock rotary cutter can be 
used to advantage. Also, in the case 
of tumbler gears, cutters that can 
produce sharp or pointed teeth for 
easy engagement can be made 
when no other process can do this. 
Then too, the rotary cutter method 
is very adaptable for milling the 
many splined shafts of all sizes that 
are used. On faster speed gears, 
special cutters or the hobbing 
method with ground hobs is used; 
this last method gives a flexibility in 
the cutting not attained with the 
rotary cutter. Also, the hobbing op- 
eration gives great flexibility to the 


production of helical, spur or spiral 
gears and lends itself to gears pre- 
paratory to the grinding operation, 
as a hob can be used in four or more 
cutting positions. 

In the case of cluster gears, of 
course, the method to use is the 
Shaper-Generating Method. 

It might be said that the outline 
of the processes of cutting, given 
above, applies generally to what 
may be called the standard ma- 
chines, or to the feed trains of the 
so-called high speed machines. On 
the high speed machines with spin- 
dle speed as high as 1800 R.P.M., 
ground gears are generally used. 

On these high speed gears, the 
grinding process is desirable as it 
is a very exact one, in that only a 
small amount of stock has to be 
removed from roughed out blanks 
that have been hardened and 
ground in hole and on the ends of 
the hub—each true and parallel 
with the other; all of these opera- 
tions generally being simple ones 
even when splines are in the hole. 
The small amount of stock that can 
be and is removed at each pass of 
the wheel to prevent wheel wear 
enables the center distance to be 
maintained closely. The shape of 
the teeth is measured accurately 
within .0002”. As to bevel gears, 
the spiral type is generally used 
for high speed gears, while for 
slower speeds, the conventional 
straight type serves the purpose. 

The general quality of a pair of 
gears is tested on hand and power 
testing machines and also on chart- 
ing machines. 


Determining the Process 


I have outlined the machines 
(Continued on page 36) 
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PRODUCTION LAPPING of GEAR TEETH 


By DOUGLAS T. HAMILTON 


Recent developments in gear fin- 
ishing machines and tools have 
made possible the obtainment of 
more accurate gears “in the green.” 
More effective and accurate means 
of inspection have also been instru- 
mental in obtaining greater ac- 
curacy on a high production basis. 
Gears, however, for highspeed, 
heavy load applications must of 
necessity be heat treated or hard- 
ened, and while the hardening fire 
has been robbed of many of its ter- 
rors by better materials and im- 
proved methods of handling, errors 
due to distortion are still a constant 
source of trouble. 


Finishing Gears After Hardening 


There are two accepted methods 
for finishing gears after hardening— 
orinding and lapping. While grind- 
ing is the only practical method to 
employ where distortion is exces- 
sive, it is too costly for high-produc- 
tion work and is employed only 
where high cost is not prohibitive 
and for salvage. Lapping, however, 
is a comparatively inexpensive 
process and when the proper ma- 
terials and suitable methods of 
handling in heat treatment are em- 
ployed, gives satisfactory results. 
Lapping, however, should not be 
employed to correct errors resulting 
from inaccurate cutting—in fact, it is 
not primarily a material-removing 
process and is intended chiefly for 
smoothing the working surfaces of 
the teeth and correcting slight ir- 
regularities resulting from heat 
treatment. 

Ordinarily, gears should not be 
lapped by rotation, because the 
only place that gears roll upon each 
other is on the pitch line and they 
slip at all other points. Therefore, 
when two gears are brought into 
mesh with a lapping compound in- 
troduced between the teeth, all of 
the lapping is done by one involute 
slipping over the other. If carried 
too far, the tooth shape is destroyed, 
because more lapping is done 
where the greatest slippage takes 
place. 

Extensive experience has demon- 
strated that to be successful, the 
lapping operation must be under 
control, and only those methods 
which afford control prove satisfac- 
tory. It has also been found that a 
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method which has proved satisfac- 
tory for lapping helical gears will 
not necessarily give equal success 
on spur gears. 


Lapping External Helical Gears 


A machine which has proved 
highly successful for lapping ex- 
ternal helical gears is illustrated in 
Fig. 1. This employs three helical 
gear-type laps held at a fixed center 
distance and contacting the teeth of 
the gear at three points, thus expe- 
diting the lapping action. 

The principle employed is to 
combine rotation and reciprocation 
of the work, which results in a criss- 
cross contact action of laps against 
the work. While this combined 
rotating and reciprocating motion is 
being transmitted to the work, the 
laps are acted upon by air brakes to 
offer resistance to their free rota- 
tion by the work. Hence, the teeth 
are kept in intimate contact on the 
driving side, thus effecting the lap- 
ping action. To lap the other side 
of the teeth, the direction of rotation 
of the work (which is the driver) is 
automatically reversed. Reversal of 
direction of rotation of the work is 
effected automatically by a revers- 
ing switch; whereas, the time of lap- 
ping is controlled by definite time 
relays. 


Fig. 1.—Fellows Automatic Gear Lapping Ma- 
chine for Lapping External Helical Gears on a 
high production basis. 
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Fig. 2 illustrates diagrammatical- 
ly the nature of the contact action 
between the laps and work when 
lapping external helical gears. The 
contacting action is progressive 
across the face of the gear starting 
in near the root of the tooth and 
traveling progressively to the top 
of the tooth, or vice versa, see A, 
Fig. 2. 

This lapping principle employing 
three external helical gear-type laps 
is illustrated at B, Fig. 2. Here it will 
be noticed that when one lap is con- 
tacting the gear at the pitch line in 
one plane, the other two laps are 
contacting at different points in other 
planes; hence, lapping action is not 
localized. When the work is ro- 
tated and reciprocated, the contact 
action, which is at an angle to the 
pitch line element, is ‘swept’ across 
the tooth. This scrubbing action ex- 
pedites lapping and at the same 
time prevents destruction of the 
tooth shape. The rotary action helps 
to distribute the lapping compound. 


Lapping Spur Gears 


In lapping spur gears, a different 
method must be employed for the 
following reasons: when mating ex- 
ternal spur gears are brought into 
mesh and rotated, pitch point con- 
tact is instantaneous, instead of pro- 
gressive; hence, the teeth slip upon 
each other above and below the 
Pitch line. Evidently, external spur 
gears cannot be successfully lapped 
by the same method as _ helical 
gears. ‘Rotary’’ slippage destroys 
rather than corrects the tooth shape. 

Extensive research has developed 
a method for lapping spur gears, 
which is illustrated diagrammatical- 
ly at D and E in Fig. 2. For lapping 
external spur gears, an internal 
gear-type lap is employed. This lap 
is designed to provide the maxi- 
mum of enveloping contact, without 
interference, as shown at D, Fig. 2. 
The tooth spaces in the lap envelop 
the teeth of the gear. Lapping is 
done by reciprocation, and the ro- 
tary motion distributes the lapping 
compound. 

For lapping an internal spur gear, 
the lap and the work simply change 
places, as shown at E, Fig. 2, the 
principle being identical. It is pos- 
sible by this method of lapping to 
remove slight errors in tooth shape, 
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spacing, and eccentricity. The con- 
fining action provided by having the 
greatest possible number of teeth in 
contact makes control over tooth 
shape possible. 


Control Over the Lapping Operation 

While lapping is not intended as 
a stock removing process, it can 
within certain limits be employed 
for changing or modifying the posi- 
tion of the tooth bearing. Reference 
to A, Fig. 3, shows what is known 
as a full tooth bearing; that is, the 
bearing contact extends from the 
base circle to the top of the tooth. 
When a pinion is in operation with 
a larger gear, it is sometimes found 
desirable to have a full bearing on 
the pinion tooth and lower the bear- 
ing on the gear tooth, as shown at B. 
In other cases, where the gears are 
subjected to heavy loads causing 
tooth deflection, the bearing on both 
members may be lowered to obtain 
better operating conditions. These 
requirements can be taken care of 
in the finish cutting operation; or, 
where slight modification is neces- 
sary, it can be accomplished in the 
lapping operation. 

When lapping external helical 
gears with three external helical 
gear-type laps, the work is rotated at 
speeds in the vicinity of 125 to 140 
surface feet per minute, and recip- 


rocated at from 200 to 250 strokes 
per minute. When it is desired to 
lower the bearing on the gear being 
lapped, the rotary speed is in- 
creased and the number of strokes 
decreased. This increases the rela- 
tive rotary slippage between the 
teeth on the work and laps, and low- 
ers the bearing. 

On the other hand, when it is de- 
sired to raise the bearing, the rotary 
speed is reduced and the rate of re- 
ciprocation increased. This reduces 
the relative rotary slippage and 
tends to raise the bearing. In other 
words, when the lapping is accom- 
plished by rotary slippage or slid- 
ing, the bearing is lowered; and 
when the lapping is done by re- 
ciprocation, the bearing is raised. 
When the only objective is to 
smooth the working profiles of the 
teeth without lowering or raising 
the bearing, the rotary surface 
speed of the gear should be 140 sur- 
face feet per minute, and approxi- 
mately 200 strokes per minute. 

When there is a condition of taper 
bearing, resulting from an enlarge- 
ment of the gear at one end, as 
shown at C, Fig. 3, the stroke length 
of the work should be increased to 
over-run the lap, and so positioned 
with relation to the lap that more 
lapping is done at the large end of 
the tooth. 
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Fig. 2.—Diagram illustrating principle of Lapping External Helical Gears 
with Three Helical Gear Tyve Laps, also Internal Type Lap for Spur Gears. 


FULL TOOTH BEARING 


Fig. 3.—Diagram showing “‘full,” “low,” 
“tapered” and “crown” Tooth Bearings. 


To slightly crown the bearing 
making it heavier in the center than 
at the ends, as shown at D, set the 
stroke length of the work so that the 
gear will come flush with the edges 
of the laps. To lengthen a crowned 
bearing over-run the gear on the 
laps. 

To salvage gears which show a 
pronounced distortion of helix an- 
gle, the two upper lap spindles are 
adjusted out of line with the lower 
spindle so that the laps act on the 
end of the tooth that is distorted out 
of the required helical path. 

Gears which have a wider bearing 
on one side of the tooth than the 
cther can be corrected by lapping 
longer on one side of the teeth. 
This can be accomplished by set- 
ting the definite time relays. Such 
relays provide lapping time from 2 
seconds to 32¥%2 minutes in either 
direction. By changing the position 
of levers provided, the time of lap- 
ping is controlled automatically. 
These relays are independently ad- 
justable, making it possible to set 
the machine to lap longer on the 
“drive” or ‘'coast’’ sides of the teeth 
as required; or, to change the posi- 
tion of the tooth bearing, as pre- 
viously explained. 


Speeds for Lapping Spur Gears 

The speeds recommended for 
lapping spur gears, using an in- 
ternal spur gear-type lap, are from 
85 to 95 surface feet per minute for 
the rotary speed, and 250 strokes 
for reciprocating speed. It is pos- 
sible to change the location of the 
bearing by this type of lap. But, 
cwing to the nature of the envelop- 

(Continued on page 40) 
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SIZE MEASUREMENT OF GEARS 


It is the purpose of this article to 
present to those most closely con- 
nected with the manufacture of gears 
an easily understood method of cal- 
culating the sizes over pins or balls 
for spur or helical gears. 

There have been several rules of 
one sort or another developed; some 
of them theoretically correct and 
some not. There are cases where 
the arrangement of formulas is such 
that the average user finds it ex- 
tremely difficult to make use of 
them, or else they are too long and 
tedious to be correctly understood 
or applied. 

To eliminate most of the existing 
troubles, the thought ‘came to the 
writer of developing a complete set 
of consistent formulas for both spur 
and helical gears of either the exter- 
nal or internal character, with the 
result that they are being presented 
herewith with the hope that they 
will satisfactorily serve the purpose. 

The chief advantage of measuring 
gears by the pin or ball method is 
the extreme accuracy which can be 
obtained and which is necessary in 
these days of improved methods of 
production. 

The conventional methods of 
measuring, such as with gear tooth 
calipers, or master gears, are not 
good enough in a great many cases. 
The tooth calipers could not be 
adjusted to a fine enough reading 
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Fig. 1.—External Spur Gears. 


By 
W.L. CHESLEY 


Gear Engineer, Chrysler Corporation 


or held in contact on the gear with 
sufficient accuracy to get consistent 
results. Nor is it practical to make 
master gears of a sufficient degree 
of accuracy without going to pro- 
hibitive cost, so that a much more 
uniform, as well as a more accurate, 
method seems to be mostly desired. 

Mass production of gear trains 
such as used in the automobile as 
made today, or on any other preci- 
sion machine, usually calls for a 
minimum amount of backlash. To 
get this condition consistently, nat- 
urally requires close limits in the 


Fig. 2.—Internal Spur Gears. 


manufacture of the article. The move- 
ment of steel in heat treated gears is 
quite frequently encountered, and 
inasmuch as this movement amounts 
to minute changes, it is essential 
that some sort of measurement be 
employed that will give a reason- 
able degree of accuracy. 

By the selection of sizes by the 
ball method of measurement, it is 
possible to find out what is happen- 
ing during the heat treatment, for 
the reason that this measurement 
can be taken at various points along 
the involute portion of the tooth by 
employing balls of different sizes 
and getting their corresponding 


INVOLY TE 
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Fig. 3.—External Helical Gears. 


measurements. It can therefore be 
readily seen that any movement in 
the growth of the material can be 
detected and exactly where this 
change takes place. 

If any attempt is made to obtain 
an accurate size of the helical type 
of gear, the use of ordinary tools for 
measuring quite frequently leads to 
disastrous results, so that an accu- 
rate method of sizing is essentially a 
God-send. The helical gear is in 
reality an involute thread with all 
the elements of the tooth parallel to 
the axis in the state of curvature, 
and this you can readily see pre- 
sents a problem, as it is frequently 
impossible to locate tooth calipers at 
some fixed point and be assured that 
the results are always consistent. 

With the use of a pair of balls and 
two anvils set at opposite sides of 
the gear and a given distance from 
its face, it's a simple matter to meas- 
ure the size with ordinary microm- 
eters within a limit of .00025. 

The many measurements the 
writer has made employing this 
method have proven beyond a 
doubt their value, particularly in the 
elimination of spoiled work and all 
the worriment that goes along with 
any doubtful method. 

If you will refer to figures No. 1 
to No. 4 inclusive, you will obtain 
the graphical solution of the for- 
mulas which we recommend using 
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Fig. 4.—Internal Helical Gears. 


for measuring gears by the method 
under discussion. 

You will note that the contact al- 
ways takes place at a point on the 
involute of the tooth and in the line 
of action indicated by a line XX 
which passes through the center of 
the pin or ball and lies tangent to 
the base diameter. This condition 
always holds true no matter where 
the point of contact on the tools 


takes place. 
gn The process of developing the for- 
a mulas has been to assume a base 
‘ é radius equal to one which brings all 
ala values in terms of radians. The main 


feature which we wished to solve in 
the developing of the formula was 


to find the value of angle alpha (a) 
which involved in this case the use 
of the table of involute functions that 
can be easily found by referring to 
Prof. Buckingham’s recent book of 
tables for the solution of gear prob- 
lems. This book is published by the 
Machinery Magazine. As angle al- 
pha (a) has been established, it is an 
easy method to triangulate for the 
center distance between the pins or 
balls. 

These formulas have all been de- 
veloped along similar lines, so that 
outside of a few changes between 
one and another, they are essentially 
alike. 


FOR SPUR GEARS 

GIVEN:— 

No. T = Number Teeth 

D.P. = Diametral Pitch 

P.D. = Pitch Diameter 

B.D. = Base Diameter 

P.A. = Pressure Angle 

B.L. = Backlash within gear 
1.68 


D.P. 


INV. FUNCTION (a) FOR EXTERNAL SPUR GEARS = 


(Pin Dia. + Inv. Function P.A.) — (1.5708 + Mean BL) 
Base Dia. ) 


(Base Dia. (No. T. 
INV. FUNCTION (a) FOR INTERNAL SPUR GEARS = 


(1.5708 4. BA: Mean B.L.) (Pin Dia. ) 
(No. T. Base Dia.) (Base Dia.) 


Dimension over pins (even teeth) = B.D. & Secant (a) = Pin Dia. 


Pin Dia. = 


Dimension over pins (odd teeth) = 


B.D. X Secant (a) Cos. = 


+ Pin Dia. 


FOR HELICAL GEARS 
GIVEN:— 
No. T. = Number Teeth 
D.P. = Diametral Pitch 
N.P. = Normal Pitch 


P.D. = Pitch Diameter 

B.D. = Base Diameter 

P.A. = Pressure Angle 

B.L. = Backlash within gear 


H.A. = Helix Angle 
B.H.A. = Base Helix Angle 


Ball Dia. = 
Normal Pitch 


Tan. Base Helix Angle = Tan. Helix Angle Cos. P.A. 


INVOLUTE FUNCTION (a) FOR EXTERNAL HELICAL GEARS = 


(Ball Dia. & Secant B.H.A. + lav: Fonction P.A) — 
( Base Dia. 


(1.5708 Mean B.L.) 
(No. T. Base Dia. ) 


INVOLUTE FUNCTION (a) FOR INTERNAL HELICAL GEARS = 
(1.5708 
(No. T. 


+ Inv. Function P.A. + 
Mean B.L.) (Ball Dia. Secant B.H.A.) 


EXAMPLE:— 


Find dimension over pins in a spur gear of the following specifi- 
cations: 


No. T. = 
Dia. P. = 10 
P. Dia. = 30 + 10 = 3.000 
Base Dia. = 3.000 & .93969 = 2.8191 
P.A. 
Backlash = .003 
Pin Dia. = 1.68 + 10 = .168 
Pin Dia. 


2.819] = .059595 
Base Dia. 
Inv. Function P.A. (use table functions) = 014904 
.074499 
L578 = .05236 
No. T. 
Mean B.L. = _:003 
.05536 
Inv. Function (a) = :05536_ 
.019139 
Angle (a) (use table functions) = 21°— 40’— 18” 
Secant 21°—- 41’— 18” = 1.07603 


Dimension over pins = 2.8181 1.07603 + .168 = 3.2014 
EXAMPLE:— 

Find dimension over balis in helical gear of the following speci- 
fications: 

No. T. = 30 

Dia. P. = 10 

T. Dia. = 30 + 10 = 3.000 

Hel. Angle = 30° 

Base Dia. = 3.000 * .93969 = 2.8191 

== 20° 

Backlash = .003 

Normal Pitch = 11.547 

Ball Dia. = 1.68 — 11.547 = .1454 

Tan. B.H.A. = .93969  .57735 = .54253 
B.H.A. = 28°— 29’ 

Ball Dia. X Secant 28°— 29’ .1454 & 1.1377 


Base Dia.) ( Base Dia. ) 
Dimension over balls (even teeth) = B.D. & Secant(a) + Ball Dia. 
Dimension over balls (odd teeth) = 


B.D. Secant (a) Cos. 90 


+ Ball Dia. 
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= = .058671 
Base Dia. 2.8191 
Inv. Function P.A. (use table functions) = 014904 
.073575 
1.5708 = .05236 
No. T. 
Mean B.L. = 003 
.05536 
Inv. Function (a) == 05536 
.018215 
Angle (a) (use table functions) = 21°— 20’ 
Secant 21°— 20’ = 1.0736 


Dimension over balls = 2.8191 & 1.0736 + .1454 = 3.1719 
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LOCATING GEAR TROUBLES 


By 
J. C. Drader 


Chief Engineer, Michigan Tool 
Company 


Good gears are not a matter of ac- 
cident. They are the result of se- 
lecting the right kinds of steels, 
methods, insuring correct heat treat- 
ing, and constantly watching and 
adjusting to variations in conditions 
encountered. Of course, in high 
production it is not practical to 
check up on every gear blank mi- 
nutely after each step in its manu- 
facture. In large scale production it 
can be assumed that if one gear 
blank of a certain lot goes through 
all the operations satisfactorily, that 
others of the same lot manufactured 
under the same conditions and from 
the same material should be simi- 
larly satisfactory. 

Unfortunately the definition ‘same 
material” is a very flexible one. 
Most gears have to be heat-treated 
after machining, and are thus vital- 
ly affected by any difference in 
grain structure, physical or chemical 
characteristics, etc. that may cause 
variations in dimensional specifi- 
cations due to heat-treating. Steel 
manufacturers today are able to 
produce gear steels which in any 
given batch or “heat” will be fairly 
consistent, but steels of different 
heats may vary considerably in 
spite of the fact that the steel may be 
produced to the same physical and 
chemical specifications. 

Control of gear manufacture 
should begin with the finished pro- 
duct and work backward. There is 


really only one final check on 
whether a gear is good or bad, 
whether it has been made right or 
not, and that is on the basis of how 
it will operate in actual service. 
Since checking of gears in actual 
operation is obviously impossible 
in production it seems evident that 
the best thing to do is to check 
every gear, or at least one out of 
every sO many gears on a gear 
speeder, so designed as to duplicate 
as nearly as possible actual operat- 
ing conditions. A machine meeting 
these specifications is shown in Fig. 
1. On this type of machine, pro- 
duction gears are run in mesh with 
master gears or in pairs of mating 
gears, mounted at the proper center 
distances. The speeder is provided 
with separate brakes on the two 
gear shafts so that the gears can 
be put under various loads while 
running to duplicate operating con- 
ditions. They can be run both for- 
ward and backward so that a check 
can be had on characteristics under 
not only driving and coasting but 
also reverse load conditions. Such 
a check gives a clear and complete 
picture of whether a gear is satisfac- 
tory or not. Wherever tolerances 
in gears are important there should 
be 100% “speeder’’ inspection of 
gears. 

The gear speeder, of course, only 
tells the final story as to whether 
a gear is good or bad. It does not 
definitely tell why a bad gear is not 
good or what has made it unsatis- 
factory. When gears are found com- 
ing through which are not satisfac- 
tory for service, an analysis should 
be made to determine the reasons 
therefor. For this purpose accurate 
gear analysis equipment is essential 
and should form an integral part of 
any gear manufacturing lineup. The 
various factors in gears which re- 
quire checking are: pitch diameter, 
eccentricity, tooth form, tooth spac- 
ing and helix angle or spiral lead. 
When it has been determined which 
of these measurements are different 
in the bad gears from the good 
ones, it becomes possible to check 
back quickly through the production 
process to locate the cause of the 
variation or error. 

Incorrect pitch diameter, of 
course, affects mainly the back-lash 
in assembling mating gears. On the 
whole, more back-lash is preferable 
to less, although quite a little tol- 
erance is usually permissible in this 
specification. If the pitch diameter 


is excessively high, back-lash may 
be too small, causing interference 
trouble in running, similar to the 
conditions experienced when gears 
are eccentric. Causes of incorrect 
pitch diameter are usually found 
either in machine settings or in heat 
treatment, usually the latter. The 
amount of distortion in heat treat- 
ing depends largely on the steel 
used and allowance should be made 
for this in the setting of the finishing 
machines. A shaving machine of 
the type shown in Fig. 2 permits 
rapid adjustment to growth or 
shrinkage in heat treatment. The 
presence of errors in pitch diameter 


Photo Courtesy Chevrolet Motor Company 


Fig. 2. 


are quickly located by placing the 
gears over pins or balls. 

Gears which are eccentric with re- 
spect to the shaft on which they are 
mounted, produce a variable back- 
lash around the circumference of 
the gear as it rotates. This variation 
becomes quite important where re- 
latively small total back-lash is spec- 
ified. On the large side of an ec- 
centric gear for instance, the ab- 
sence of clearness may cause lu- 
bricating oil to be squeezed out 
from between the teeth causing 
noise and undue wear. Where ec- 
centricity is excessive a decrease 
in back-lash may easily spring the 
shafts on which mating gears are 
mounted. Eccentricity is sometimes 
discernible directly on the gear 
speeder in the form of beat-notes, 
with one beat for every revolution. 
The best check to determine whether 
an unsatisfactory gear is suffering 
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from eccentricity, however, is by 
rolling it in mesh with a master gear 
on the gear speeder. The check 
can be made with an indicator, but 
the use of a master gear is prefer- 
able, since with it all tooth bearing 
surfaces can be brought into con- 
tact with the master gear in turn as 
they are rotated in mesh, and a more 
accurate and complete observation 
can be made. With gears of low 
pressure angles eccentricity is 
somewhat less important than with 
gears of high pressure angles. Ec- 
centricity in gears is generally 
traceable to the machining setup. 
Included in the factors frequently 
contributing are untrue arbors, de- 
fective centers, and particularly to 
the clamping of gears on arbors if 
the side faces are not true, throwing 
the gear blank out of line. Light fin- 
ishing machines, lacking in rigidity, 
sometimes will leave gears eccen- 
tric if in the roughing operation an 
unequal amount of stock has been 
left on different sides of the gear. 
Under such conditions a light ma- 
chine will frequently deflect suffi- 
ciently so that it will not correct for 
unequal roughing. A major cause 
of eccentricity in gears is in the 
eccentricity of the tools themselves. 
Tooth form and tooth spacing are 
specifications which should be 
checked together since they closely 
affect one another as to final result 
and since errors in both will pro- 
duce more or less the same char- 
acteristics. Unequal tooth spacing 
means that teeth are moving in and 
out of engagement in such a man- 
ner as to produce uneven rotation 
of the gears. Inaccurate spacing re- 
sults in taking up or releasing the 
load before or after the proper time. 
The result is noisy gears or even a 
rattle. Impact of one tooth on an- 
other, due to errors in spacing, fre- 
quently results in undue wear. 
_ The same effects are brought about 
by incorrect tooth form. The latter 
may be said to include lack of 
smoothness of the tooth surfaces. 
This affects the sound of running 
gears and in addition to this the 
highpoints of a rough tooth surface 
have a tendency to break through 
the oil film thus causing wear and 
metal-to-metal contact noise. 
Where only a few teeth are in 
theoretical contact, with helical 
gears, errors in tooth spacing be- 
come more noticeable from a noise 
standpoint. With a large number of 
teeth in contact due to overlapping 
of helical teeth, tooth spacing errors 
on the whole produce less percent- 
age of error but tooth spacing and 
form must be more carefully watched 


and held to closer tolerances if full 
advantage of the entire amount of 
overlap is to be conserved. 

Causes of incorrect tooth form in- 
clude undue wear of the cutters and 
lack of uniformity of rotation 
between the work and the cutter. 
Smooth rotation of the cutter is es- 
sential to the production of accurate 
tooth forms. Inaccuracies in the fin- 
ishing tools may also contribute to 
this effect. Smoothness of cut is im- 
portant. Some steels have a tendency 
to tear instead of cutting, frequently 
resulting in rough surfaces. Cutting 
coolant has an important bearing on 
the smoothness and accuracy with 
which gear teeth are finished. 

Causes of incorrect tooth spacing 
include both lack of uniformity of 


Fig. 3.—Detail of the Michigan Invo- 
late and Spacing Checker showing 
method of taking both measurements. 


rotation between the cutter and the 
gear, particularly in hobbing and 
shaping and improper spacing of 
cutter teeth. 

Tooth form and tooth spacing may 
be best checked on an involute and 
spacing checker of the general type 
illustrated in Fig. 3. These two fac- 
tors should be checked together. 
The involute checker shown gives a 
zero indicator reading at all points 
when the tooth form is accurate. To 
check for tooth spacing on this ma- 
chine there are provided a solid 
finger contacting one side of one 
tooth and an indicator for the same 
side of an adjoining tooth. A spring 
maintains uniform tension of the 
finger against the gear tooth. Thus, 
the indicator will show any devia- 
tion in tooth spacing. With this ar- 
rangement it is possible to check on 
both the line of action and on the 
pitch line. Checking spacing along 
the line of action alone does not in- 
dicate whether the error is in the in- 


volute or in the tooth spacing. This 
information is necessary to permit 
locating and correction of the factors 
which produced the poor gear. 

Involute form of various types of 
gears can be checked on the “Mich- 
igan’ machine shown, by merely 
changing the adjustment. Simple 
adjustments are preferable to chang- 
ing base or pitch diameter, master 
discs or rolls. The latter sometimes 
produce false readings when mas- 
ter rolls or discs are accidentally 
mounted eccentrically when chang- 
ing the machine over for another 
type of gear. 

Trueness of mounting of the gear 
particularly as to side faces on a 
finish cutting machine, is one factor 
that contributes to accuracy or error 
in the helix angle or spiral lead of 
the finished product. Accurate finish 
turning of the blank is vital if the 
helix angle or spiral lead is to be 
accurate. Most important sometimes 
in contributing to errors in this spec- 
ification is the gear blank itself. The 
blank must be of good homogeneous 
material so that it will not distort in 
heat treatment. Errors are also intro- 
duced by a mere transfer of errors 
in the mechanism of the machines 
which control the amount of lead cut 
into the gear. 

If helix angles do not correspond 
to each other in mating gears, the 
teeth will be bearing on only a small 
portion of their total length. This re- 
sults in an over-load condition on 
the actual contact area, giving exces- 
sive wear and causing tooth deflec- 
tion. Errors in helix angles or spiral 
leads destroy or minimize the one 
advantage of helical over spur gears: 
more teeth in contact. 

In analyzing a bad gear for the 
possibility of errors in this direction 
it is preferable to check the spiral 
lead rather than the helix angle. The 
reason for this is that the lead is 
constant no matter at what depth or 
portion of the tooth the measurement 
is taken. This is not true of the helix 
angle and it is therefore entirely 
possible that an apparent error in 
helix angle may be only an error in 
the depth at which the measurement 
was taken. Similarly an apparently 
correct helix angle reading may give 
an erroneous picture since it may 
not have been measured at the cor- 
rect tool depth. 

Thus, the checking of gears may 
become, as it should be, a vital fac- 
tor in the production of consistent 
and accurate gears. When applied 
in a sensible manner—as a means 
of quickly identifying errors and 
locating their causes—the use of 

(Continued on page 20) 
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Logansport Machine Incorporated, 
of Logansport, Indiana is now offer- 
ing a new electric hydraulic power 
device known as Model 6035. It 
is designed for use where the oper- 
ating cycles are of such frequent oc- 
currence that there is no opportunity 
to build up reserve pressure. 

The model is entirely self-enclosed, 
compact, and consists only of an oil 
storage tank in which is mounted 
a pump, relief valve, and pressure 
gauge. The top is removable for in- 
spections and seals the equipment 
from all outside dirt. 


Logansport Power Device 


The motor, which runs continu- 
ously, is connected by a flexible 
coupling to a geared pump which 
delivers oil under pressure through 
the relief valve. When the pressure 
for which the relief valve is adjust- 
ed is reached, the relief valve auto- 
matically opens, allowing the oil in 
excess of the actual requirements to 
be returned to the storage tank. 

Standard models are manufac- 
tured in 4 sizes with pump capacities 
ranging from 2 to 36 gallons per 
minute and with pressures ranging 
from 100 to 1000 pounds, and are 
easily attached to machines origi- 
nally intended for manual operation. 

This new machine, together with 
many other new models of hydrau- 
lic operated devices are described 
in a new bulletin No. AH-32 which 
will be gladly sent upon request. 
Mention “The Tool Engineer” when 
writing for your copy. 

v v 

R. G. Haskins Company, 4642 
West Fulton Street, Chicago, IIli- 
_nois has recently completed the de- 
velopment of a new feature known 
as ‘Haskins Air Control.’" The Has- 
kins tapping machines are operated 
by means of an electric motor, the 
tapping operation being controlled 
by the operator through a foot pedal. 
The pressure on the pedal is trans- 
mitted through a safety pull spindle 
to the tap head. Unusual sensitivity 


in operation is claimed by this ar- 
rangement. The new Haskins air 
control has been developed, it is 
claimed, to still further increase the 
sensitivity and accuracy of the Has- 
kins tappers and to decrease opera- 
tor fatigue. A unit known as the air 
cylinder operates the foot pedal by 
means of an air operated plunger. 
This unit is under control of a foot 
operated valve which is connected 
to a source of compressed air and 
which regulates the amount of pres- 
sure delivered to the air cylinder. 
This new device, it is claimed, not 
only controls the speed of feeding 
and reversing the tap, but also 
maintains uniform pressure through- 
out the length of the stroke. 

The principal reason for utilizing 
compressed air is to do away with 
the necessity of the operator having 
to gauge the pressure which is ap- 
plied to the tap. The variable and 
somewhat uncertain human element 
is, thereby, replaced, it is said, by 
a pneumatic control that can be ac- 
curately regulated to meet exactly 
the requirements for each specific 
tapping job. It is claimed that this 
air control results in greater accu- 
racy, longer tap life, less tap break- 
age, and a reduction of tapping 


costs because of greater net produc- 
tion. 
v v v 


Delta Manufacturing Company, 
619 E. Vienna Avenue, Milwaukee, 
Wisconsin, announces a new line of 
17” drill presses. This new line is 
designed to serve the needs of the 
general machine shop, tool room, 
and production shop, and will be, it 
is claimed, a radical step forward in 
the production of high grade ma- 
chine tools at comparatively low 
cost, giving built-in features an extra 
large spindle pulley providing five 
spindle speeds from 385 to 2240 
r.p.m. Self-sealed New Departure 
Ball Bearings are included in this 
line. A feature of this machine is 
that the heads can be used as units 
to build up special drilling fixtures. 
Their low cost, it is claimed, makes 
them more economical than any- 
thing that can be built up in tool 
room or shop, and it is possible to 
use a number of heads together by 
linking the foot feeds to a common 
lever. Full details may be had by 
writing the Delta Manufacturing 
Company direct—or ‘The Tool En- 
gineer.”’ 

v v v 


Ingersoll Ray Blade Core Drills 
and Reamers. The Ingersoll Ray 
Blade is now applied to boring tools 
either in core drills or reamers, 
made with solid shank or of the 


Delta Drill Press 


shell type. The Ingersoll Ray Blade 
is a double tapered blade locked in 
the cutter housing with a compen- 
sating serrated wedge. The cutter 
blade is tapered along its length so 
that, it is claimed, it will not push 
down or back from the thrust of the 
cut. Itis also dove-tail tapered across 
its width to prevent it from pulling 
out of its locating slot. As the cut- 
ter blade is moved outward for re- 
grinding for wear, the shape of the 
wedge permits its movement, either 
further along or down its serrated 
slot. The wedge thus compensates, 
it is claimed, for the thinning move- 
ment of the locked double tapered 
Ingersoll Ray Blade. 

These Ingersoll Ray Blade boring 
heads are furnished with blades of 
Super High Speed Stellite or tipped 
with Cemented Carbide, fitted into 
housings of forged and heat treated 
alloy steel. Further information 
available from the Ingersoll Milling 
Machine Company, Rockford, Illi- 
nois. 

v v 

Hannifin Manufacturing Com- 
pany, 621 S. Kolmar Avenue, Chi- 
cago, Illinois announces a new 
type of hydraulic straightening 
press available in capacities of 20, 
35, and 75 tons. These new hydrau- 
lic straightening presses have been 
especially designed for straighten- 
ing operations on cam shafts, axle 
shafts and for various types of work 
requiring accurate straightening. 

(Continued on page 20) 
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A. E. CHAPTER NEWS 


CLEVELAND 

One year old! The Cleveland 
chapter, and my oh! my how the 
child has grown. If the interest 
continues at its present rate, 1937 
should be a very successful one. 
We wish to thank the many Tool 
Engineers and industries that have 
helped us in our endeavor to make 
the Society a pleasant, instructive 
and profitable one for the Tool Engi- 
neers of Cleveland, and The Gener- 
al Electric Company, who have so 
kindly given us the use of their din- 
ing room where we hold our meet- 
ings on the third Tuesday of every 
month. Again we say, Many Thanks. 

The December 15th meeting was 
one that will long be remembered 
by the one hundred and fifty guests 
and members who attended. In ad- 
dition to being our first anniversary 
it also was a Christmas party. The 
ladies were invited. There was an 
excellent dinner, the caps, horns, 
noise makers, table prizes, Bingo 
prizes and door prizes, and what 
prizes! 

The speaker of the evening was 
Mr. John W. Love, noted writer on 
industry and business. He gave us 
a very clear picture on industry as 
he saw it in the Soviet Union last 
summer. 

Excerpts from Chapter Chairman 
Rudolph Fintz’ opening remarks fol- 
low: 

“On behalf of the A.S.T.E. it is 
my happy privilege and pleasure to 
extend to the members and guests, 
and especially the ladies, a most 
hearty welcome. You are privileged 
to attend our dinners at the regular 
monthly meetings and, after the din- 
ner, be a guest of the General Elec- 
tric Institute. 

To the General Electric Company 
I wish to extend the Chapter’s sin- 
cere appreciation and thanks for the 
privilege of meeting here and for 
your splendid cooperation in mak- 
ing this meeting possible. 

We are here tonight to celebrate 
a twofold event—our first anniver- 
sary coupled with a little Christmas 
spirit. 

In reference to our anniversary, 
there is this much to say; we can 
look back on our first year’s pro- 
gram with a great deal of satisfaction 
and gratification. Our membership 
has been tripled in the past year 
and the National Organization is 
growing by leaps and bounds. Four 
new chapters have been recently 


created, namely, Chicago, Milwau- 
kee, Hartford, and Bridgeport. 
Monthly we have enjoyed prom- 
inent speakers, each adding to our 
knowledge of production processes.” 


DETROIT 


The Detroit meeting, held at the 
Hotel Fort Shelby on the evening of 
December 10th, was presided over 
by Mr. A. E. Rylander, due to the ab- 
sence of Mr. Winter, Chapter Chair- 
man. Following a dinner attended 
by some 150 members and guests, 
and entertainment by the popular 
Plymouth Quartette, the technical 
session opened at 8 o'clock. 

Mr. W. B. McClellan spoke on the 
Fall Festival and outlined the Jan- 
uary meeting at which Mr. Cameron 
of the Ford Motor Company will 
speak. Mr. Rylander then de- 
scribed the new binders for the 
A.S.T.E. Standard Sheets. A notice 
regarding these binders will be 
found on another page in this issue. 

Mr. Ford Lamb, President of the 
Society, next gave a brief resume 
of A.S.T.E. activities and growth. He 
mentioned specifically the mooted 
New York State Law regarding the 
educational requirements of engi- 
neers, however, it is quite definitely 
settled that the establishment of 
A.S.T.E. Chapters in New York State 


does not conflict with that law. 
Hence, we may expect action. 
Called upon to introduce the 


speaker of the evening, Mr. Homer 
Bayliss, expressed just regrets for 
the absence of Mr. K. T. Keller, 
President of Chrysler Motors, who 
had been prevented from coming 
due to last minute problems at one 
of the plants. He then introduced 
Professor John J. Caton, Director of 
Chrysler Institute of Engineering, 
the speaker of the evening, who 
spoke on the subject “Behind the 
Scenes in Engineering.” 

Detroit Chapter A.S.T.E. expresses 
its appreciation to the Detroit Area 
Associated Machine Tool Distribu- 
tors for its gracious gift of the ex- 
penses entailed in bringing Profes- 
sor John Younger, of Ohio State 
University, to the November meet- 
ing. 

Detroit A.S.T.E.ers recall that Pro- 
fessor Younger came specially to 
Detroit from Columbus, Ohio, to de- 
liver his talk on Jigs and Fixtures, 
which proved to be so highly prac- 
tical and interesting. 


MILWAUKEE 


The December meeting of the Mil- 
waukee Chapter was a marked suc- 
cess. There sems to be an enthu- 
siastic reception to papers delivered 
by our local talent. 

Mr. E. Rutzin, of Cutler-Hammer 
Corporation, presented a paper on 
the co-ordination of tool procedure, 
which was interesting because of 
the fact that most engineers consider 
tool orders and records clerical 
work, and he pointed out that this 
detail work is very important. He 
stated that time and money can be 
saved if the tool orders and records 
are supervised by a competent tool 
engineer. 

In a black board discussion Mr. 
George Smart, Chairman, delineated 
upon ways to clear a punch of slugs. 
Those who offered suggestions were 
Messrs. Art Johnson, Harold Hey- 
wood and Joseph Miotke. 

The principal speaker of the eve- 
ning was Mr. A. Altenhoefer, of the 
Carnegie-Illinois Steel Corporation. 
His talk, together with six reels of 
motion pictures, on the manufacture 
of tin plate and sheet steel was very 
enlightening. Many of our Tool 
Engineers were amazed at the num- 
ber of operations required to manu- 
facture one piece of sheet steel. 

Mr. Harold L. Heywood, mem- 
ber A.S.T.E., has been advanced to 
Chief Inspector of Kearney Trecker 
Co., Milwaukee, Wis. 


v v v 


We suggest that the genial Chair- 
man of the Milwaukee Chapter, 
Mr. George Smart, write the jokes 
he tells on tracing paper so that the 
members can see through them. 


v v v 


The Allis-Chalmers After Dinner 
Octette will be available for engage- 
ments on the concert stage as soon 
as they find seven good men to 


harmonize with their first tenor, Al 


Tank. 
v v v 


We wonder what our speaker 
Mr. Altenhoefer of Carnegie thought 
after he had explained the manufac- 
ture of tin cans, to see the boys en- 
joying their amber fluid from brown 
bottles. 


RACINE 
The regular monthly dinner meet- 
ing of the Racine Chapter, American 
Society of Too] Engineers, was held 
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Monday night December 14th, at 
6:30 P. M. in the main dining room 


at Hotel Racine. It was well at- 
tended by the local engineers and 
their guests as well as by Tool 
Engineers from the adjacent cities of 
Kenosha and Milwaukee. 

The main speaker of the evening 
was Mr. Paul S. Jackson, Assistant 
General Manager of the Rockford 
Machine Tool Company of Rock- 
ford, Illinois, who spoke on the sub- 
ject—""Hydraulics as Applied to 
Machine Tools and Fixtures.” 

The machines he covered that 
were hydraulically equipped, were 
Shapers, Openside Planers and Ver- 
tical Slotters. 

During his talk, he pointed out 
and showed by lantern slides, how 
the ram was fed hydraulically on 
the cutting stroke and reverse, how 
the work table on the shaper and 
the rail on the planer was moved 
up and down by hydraulic power. 
He also told and illustrated how the 
length of the stroke was controlled 
by a simple valve. He also illus- 
trated the performance of the ram 
on a chart to show the curve and in 
so doing brought out the point that 
a hydraulically operated shaper was 
considerably more efficient than one 
mechanically operated, because the 
curve showed that this gave it a 
smoother cutting stroke, keener on 
the reverse and faster on the re- 
turn. He also had one of their lat- 
est hydraulic shapers on display, 
which was demonstrated to the engi- 
neers by one of their operators 
present. 

A discussion was held after the 
talk during which Mr. Jackson 
answered a number of questions 
asked by the engineers. 


New Equipment 


(Continued from page 18) 


Simplified handling of straightening 
operations and increased produc- 
tion are features claimed resulting 
from the exclusive design of the 
control mechanism. On the new 
type Hannifin 20 ton hydraulic 
press, a single lever controls the en- 
tire operation of the ram, with an 
extremely sensitive proportional ac- 
tion. When the control lever is 
moved in either direction, the ram 
will move a proportional distance 
and then stop by automatically 
bringing the operating valve to neu- 
tral. Thus the operator, merely by 
moving the one operating lever, ob- 
tains a ram movement at 20 tons 
pressure through the exact distance 
required for the straightening of any 
piece. Very slight and accurate ram 


movements, either up or down, may 
be obtained. The arc of movement 
of the control lever is several times 
the ram stroke, providing for very 
sensitive handling without, it is 
claimed, requiring the development 
of special skill on the part of the 
operator. For further details and 
specifications, write the Hannifin 
Manufacturing Company direct 
mentioning ‘The Tool Engineer.” 


Sundstrand Bulletin No. Z “Elec- 
tromil.” This is a twelve page bulle- 
tin profusely illustrated with photo- 
graphs, close-ups, detail views, and 
many diagrams covering the impor- 
tant new features and specifications 
of this ‘Electrically Controlled Rigid- 
mil for High Speed Economical Op- 
eration on Small Work-pieces.” 
When writing the Sundstrand Ma- 
chine Tool Company, Rockford, IIli- 
nois, please mention “The Tool En- 


gineer.”’ 
v v 


Landis Tool Company, Waynes- 
boro, Pennsylvania, has just issued 
a completely new catalogue describ- 
ing the Landis 16” Type D Hydrau- 
lic Crank Pin Grinders. It is des- 
ignated as No. N-36 and is freely 
illustrated with many new views 
and closeups of this machine. This 
catalogue is available to anyone 
who may wish a copy. 


v v 


“Haskins Method of Setting 
Screws and Nuts—Bulletin No. 54-S” 
—is the title of a handsome new 
twelve page bulletin issued by the 
R. G. Haskins Company, 4642 West 
Fulton Street, Chicago, Illinois. In 
this bulletin a detailed, concise de- 
scription of the Haskins method of 
applying screws and nuts is given. 
An explanation of the adaptability 
of this equipment to assembly oper- 
ations as well as for various types 
of production work and some of the 
unusual features of this equipment 
is also given. The bulletin contains 
many illustrations showing sectional 
views of important parts, photo- 
graphs of the equipment being used 
and various manufacturing opera- 
tions and types of mounting the 
Haskins equipment for greater fa- 
cility, depending upon the type of 
assemblying being done. Available 
to all manufacturing executives re- 


questing on their firms’ letterhead. 
Mention ‘’The Tool Engineer’ when 
writing for copies. 

Colonial Broach Company, De- 
troit, Michigan, has issued a series 
of four page bulletins, all illustrated, 
with specifications, etc., covering 
the following types of equipment: 
Colonial Power Presses, Colonial 
Dual Ram, Colonial “Utility” 
Presses, Colonial Heavy Duty ’’Pull- 
up,” and Colonial High Speed “’Pull- 
up” Broaching Machines. Copies 
of any or all of these bulletins are 
available on request. 


Locating Gear Troubles 
(Continued from page 17) 

such equipment not only will result 
in the maintaining of a higher stand- 
ard of quality, but will also aid 
toward the ends of increased pro- 
duction and minimizing of troubles. 
On the whole gear checking equip- 
ment is trouble-shooting equipment, 
and when regarded from this stand- 
point it has a vital place in every 
plant desirous of producing better 
and more consistent gears at a lower 
cost. 


For A.S.T.E. Standard Sheets 


A black, seal grain, three-ring 
binder lined with black moire, with 
A.S.T.E. Emblem and STANDARDS 
in gold on front cover, can be pur- 
chased for $1.25 plus mailing cost. 
Kindly mail orders to 5928 Second 
Boulevard, Detroit, Michigan. 


v v 
Employment Applications 


Applications for employment will 
remain on file with the American 
Society of Tool Engineers for 30 
days only, unless renewed. Please 
notify Secretary's Office: 5928 Sec- 
ond Boulevard, Detroit, or telephone, 
MAdison 0649, if you accept a po- 
sition. 


Notice 


In order that no misunderstandings 
may arise, it is again emphasized that 
the A.S.T.E. does not sponsor the sub- 
ject matter of articles in “The Tool 
Engineer” or of speakers at its meet- 
ings, or of literature distributed at 
sessions unless signed by authorized 
committees of the Society. Members 
and guests are asked to consider all 
such expressions as personal opinions 
of the writer or speaker and not as 
the considered opinion of the A.S.T.E. 
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ity JANUARY CHAPTER MEETINGS 


Chapter Meeting Announcements must be received on or before the 20th of preceding month. 
Omissions are the result of not receiving this information by this date—in time for publication. 


CHICAGO 

January 11, 1937 ee 

Dinner: 6:30 P. M.—$1.00 per plate 7a 
Technical session at 8:00 P. M. * 
Machinery Club, 571 W. Washington Blvd. 


Speakers: BYRON C. BRONSON, Master Mechanic, Elgin National Watch Company. 
HERMAN NISS, Elgin National Watch Company. 


Subject: ‘Production of Fine Watches.” 


This topic will be presented in conjunction with an interesting moving picture showing various 
manufacturing operations throughout the Elgin National Watch Company plant in Elgin. 

A large turn out is expected for this unusually interesting topic, and all are urged to make their 
reservations with Mr. Willard Wilson, 1026 S. Homan Avenue, as soon as possible. 


CLEVELAND 


January 19, 1937 
Dinner: 6:30 P. M.—$1.00 per plate 
Technical session at 8:00 P. M. 


The Colonial Hotel—523 Prospect Avenue 


Speaker: MR. GUY HUBBARD, Associate Editor, Machine Design, Penton Publishing Co., 
Cleveland, Ohio. 


Subject: ‘What's Doing in Machine Tools?” 


Mr. Hubbard has had twenty years of practical machine shop design and general engineering 
experience. He was engaged in consulting work, primarily with Cone Automatic Machine Co., 
Windsor, Vermont, and five years editorial work with the American Society of Mechanical Engi- 
neers and The Penton Publishing Co. 

He is extremely well qualified to interpret tecknical development in the machinery building | 
field. His earlier training included specialization in machine design at New Hampshire State Col- 
lege, as well as a special apprenticeship in the toolroom and ten years in the engineering depart- 
ment of Windsor Machine Co. and their successors National Acme Co.; also invention development 
on bread-wrapping machines. 

During the war he served with the Ordnance Deparment in United States nitrate plant, Muscle | 
Shoals, also National Recovery Administration in Washington on the preparation of machine tools. | 

Make reservations immediately with Mr. G. J. Hawkey, Penton Building, Telephone Main 0112, 


to insure a dinner place. 


DETROIT | 

January 14, 1937 

Hotel Fort Shelby—Spanish Grill Room—Dinner: 6:30 P. M. | 

Entertainment—Including the ‘Dixie 8’"—Meeting: 8:00 P. M. 
Speaker: Mr. W. J. CAMERON, Ford Motor Company 


Mr. Cameron is so well known he needs no introduction. His subject, unannounced, will 
deal with some present day topic of vital interest and importance to the tool engineer. 
This meeting, it is anticipated, will be so well attended that our usual facilities will be taxed to 
the utmost. Members and guests who plan to attend the dinner should make reservations imme- 
diately through Detroit A.S.T.E. offices. 


| 
MILWAUKEE 
January 14, 1937 
Boys’ Trade and Technical High School, 319 W. Virginia St. 
Dinner: 6:00 P. M.—School Cafeteria | 
| 


Music by Allis-Chalmers Orchestra 
8:00 P. M. Tour of Building, including Machine Shops and Tool Room 


9:30 P. M. Addresses by Speakers. 


Mr. Thomas G. Brown, Principal of the Boys’ Trade and Technical High School. 

“The Place of the Technical High School in the Community.” 

Mr. F. W. Ziegenhagen, Vice-Principal of the Boys’ Trade and Technical High School, and Prin- 
cipal of Mechanics Institute. 

“The Mechanics Institute as a Factor in Trade Training and Extension.” 

Mr. R. A. Radtke, Supervisor of Industrial Arts, Milwaukee Public Schools. 

‘Industrial Arts, an Integral Part of General Education and Trade Training.” 

An unusually large attendance is anticipated for this meeting—make your reservations early— 
tickets 75c upon admission to the meeting. 


Readers of “The Tool Engineer” and friends of the American Society of Tool Engineers, 
whether members or not, are cordially invited to any of the above meetings. 
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Writing this before the Holidays, 
I am wishing all the boys a Merry 
Christmas and a Happy New Year. I 
know that you are going to have a 
busy and prosperous year. Re- 
member now—I made this wish be- 
fore Christmas. 


v v v 


T want to tell you boys North East 
West South that the men you elect- 
ed to the Directorate are real guys 
and very much on the job. They 
took hold like veterans at their first 
meeting, and offered so many good 
suggestions that they not only 
proved themselves an asset to the 
Society but a credit to themselves 
and the men who elected them. 
More power to you, Messrs. Todd, 
Goddard, Gordon and Smart. We'll 
work together to make the A.S.T.E. 
the best engineering society in the 
register. 


v v v 


Did you know that Prexy Lamb 
put the Tool Engineers in the col- 
umns of American Machinist? Well, 
he did, and a right good job he 
made of it. Better read it, in the 
December 2nd issue. Atta boy, 
Ford! 


v v 


I see the Cleveland Chapter was 
highly honored by the presence of 
Miss Joy Simp-son at the Christmas 
party. Miss Simp-son gave us some 
of the inside Dope on her cousin 
in Europe. 

“She” wore one of the latest 
Parisian creations. Her figure and 
complexion were the envy of many 
of the ladies. 

Yes, Jack Hawkey, (Cleveland 
Chapter’s most efficient secretary) 
you were a scream. You certainly 
believe in doing a job right. Too 
bad there aren't more like you. 


Paulus Zerkle, Chairman, Enter- 
tainment Committee, certainly made 
a good job of that Christmas party. 
We bet he stayed up nights think- 
ing about it. 


In our November issue we failed 
to mention that Mr. W. N. Delenk is 
another Cleveland A.S.T.E.er who 
teaches tool designing at Fenn Cal- 
lege. Sorry W.N. 


v v v 


The Chairman of the Publicity 
Committee of the Cleveland Chap- 
ter, Mr. P. F. Rossbach, suggests that 
anyone having news of the Cleve- 
land Area that would be of interest, 
should get it to him by the 15th of 
the month. Mr. Rossbach can be 
reached at Eaton Mfg. Co., 739 E. 
140th Street, Cleveland, Ohio. 


v v v 


Prof. John J. Caton, of the Chrysler 
Institute of Engineering, has plenty 
on the ball. Nothing namby-pamby 
about him, but a two fisted fighter 
who bucked the game of life and 
made a goal. (You should have 
heard his story about the piccolo 
player.) Anyway, he invited us to 
break bread at the Chrysler Insti- 
tute come the early part of ‘37. 
Want to come? 


v v 


I have my eye on a young fellow 
named Eaton, who works at Bur- 
roughs. Unless I miss my guess, 
that chap is going places in the So- 
ciety. How’d you like to go to work 
right now, Eaton? I have a good job 
for you, about once a month—and 
it's only across the street. Inter- 
ested? 


v v v 


Had a real good time at the Fall 
Festival (the A.S.T.E. Stag, you 
know) and cemented a few friend- 
ships. Also, I learned (?) a new 
game, played with some kind oO’ 
dominoes. Quite fascinating. Funny 
thing about that—uh, aesthetic 
dancer, though. She was supposed 
to wind up in a blaze of glory (is 
that right?) but at the grand finale 
she just petered out in fzzzzzzz! Too 
much smoke to shed light on the 
subject. Oh well! 


v v v 


It seems that the student delegat- 
ed to sell chances on the drawing 
kit at a recent meeting forgot to 
bring the tickets along. Like Oba- 
diah Smith. Sent to interview a 


client in a distant city, he quite for- 
got the. name of the man he was to 
see, and wired back for information. 
His boss replied. ‘Client's name is 
Floyd Pettys your name Smith.” 


This time, I nominate Bill Hart (of 
Michigan Tool, not the silver screen) 
to my A.S.T.E. Hall of Fame. It 
seems that whenever we are in a 
tight spot for an article on some 
special subject Bill usually comes 
across with something interesting. 
(And Bill, give my thanks to your 
boss when you see him.) The best 
part of it is that the Hartzian stuff 
comes all ready for publication, 
which saves a lot of grief to harazzed 
editors. Thanks ol’ timer. 


Have you heard this one? During 
a Church concert, someone in the 
audience impugned the piccolo 
player's ancestry. Then, from the 
outraged priest: ‘Who called the 
piccolo player that vile name?’’ No 
answer, then, after the priest had 
reiterated his challenge, an Irishman 
at the rear spoke up. “Y'r Riv- 
erance, I don't know who called the 
piccolo player a !*-?&*@*!, but 
what I want to know is who called 
that sonofa@&!*!?! a piccolo play- 
er?” 


v v v 


I called on Otto Winter recently, 
down Toledo way. He is doing 
right well, as would be expected of 
a progressive young engineer from 
dynamic Detroit. He sends his best 
regards to the boys in the Big Town. 


v v v 


Say, I like that guy E.W.P. Smith, 
who is consulting engineer for The 
Lincoln Electric Company down in 
Cleveland. Boy, did he rip that ar- 
ticle, “Cast Iron vs. Fabricated 
Steel” to pieces. Well, the author 
of the article asked for it. Come 
again, Mr. Smith. 


You should hear the Plymouth 
Quartette sing: “Dot iss vot I 
learned in school.” I'll tell you how 
it goes when I see you. H. A. 
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HANDY ANDY’sS 
| WORKSHOP... 
| 
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For continuous duplication of accurate 
profiles—to the last tenth—or the gruel- 
ling duty of “hogging” out stock in 
roughing cuts, NATIONAL Hobs will 


give you more pieces per dollar. 


MILLING CUTTERS | 
SPECIAL 
TOOLS 


TWIST DRILLS 
REAMERS 
HOBS 


NATIONAL TWIST DRILL AND TOOL COMPANY. | 


DETROIT, 


NEW YORK e CHICAGO e PHILADELPHIA e CLEVELAND 
Tap and Die Division, Winter Bros. Co., Wrentham, Mass. 
DiSTRIBUTORS IN PRINCIPAL CITIES 


| y : 


BUTTRESS THREAD ON AIRPLANE 


CYLINDER SLEEVE 


THREAD CHASE 


FOR COMPLETE COVERAGE OF ALL 
THREAD GRINDING NEEDS 


Tue machine components and tools, illus- 
trated above, clearly show the flexibility of 
the J&L Automatic Thread Grinding Ma- 
chine. The standard machine will grind 
right- and left-hand threads from 2 to 48 
pitch inclusive; threads with single, double, 
triple, quadruple, or sextuple lead: and 
from the solid or previously roughed threads. 

With standard attachments the machine 
also will grind relief on taps and hobs, and 


JONES & 
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LAMSON 


jump flutes such as on inserted-blade taps. 
A hob grinding attachment permits grind- 
ing thread hobs without lead. 

The J&L Automatic Thread Grinding Ma- 
chine is designed for single piece or small 
lot runs, as well as for continuous produc- 
tion, where all the automatic features may 
be used to full advantage. 

Send in your drawings or samples. There 
is no obligation, of course. 


MACHINE 


PRECISION — 
| 


A MACHINE WITH A BACKGROUND 
OF 18 YEARS OF THREAD GRINDING 
EXPERIENCE 


AUTOMATIC WHEEL TRUEING AND 
WORK SIZING 


NO COMPENSATIONS FOR LEAD ER.- 
ROR OR WHEEL FORM ARE NEEDED 
WHEN CHANGING FROM STRAIGHT 

TO TAPER THREADS 


SEND FOR NEW 
ILLUSTRATED 
4 BOOKLET 


JG@L AUTOMATIC THREAD GRINDING MACHINE 


COMPANY, Springfield, Vermont, U.S.A. 
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Floating 


Seully-Jones drill chuck style 
“B” is a one piece tool de- 
signed for driving straight shank 
drills in any type of machine 
having a spindle, holder or at- 
tachment with a Morse Taper 
hole . . . the small end of the 
chuck is under cut to permit 
sufficient compression the 
large end to lock the drill in 
position. 


Holders 
6 onsistent in Quality 


Scully-Jones Enclosed Collet Type 
Floating Holder is designed to permit 
the tool to follow hole on a true line, 
compensating for misalignment of 
spindle or work. This Holder has the 
float and the drive on the front part 
of the collet balancing the tool, per- 
mitting it to align easily and making 
the tool very sensitive . . . Made of 
chrome Vanadium steel, heat treated 
and ground. 


Seully-Jones tap chucks 
Style “A” are split four 
ways providing a_ collet 
action . . . at the bottom 
of the hole is a broached 
square which conforms to 
the square on the shank 
of the tap ... made of 
Chrome Nickel steel heat 
treated and_= ground all 
over. 


SCULLY-JONES & CO. 


1901 SO. ROCKWELL ST., CHICAGO, ILLINOIS 
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THIS MONTH’S COVER 


Provides Lower Tool Costs on Short Runs 


Designed to meet gear finishing 
requirements of manufacturers who 
do not have sufficiently long pro- 
duction runs to take full advantage 
of the long tool life, lowest possible 
tooling cost per piece, and minimum 
production time of the rack type of 
Michigan gear finisher, a new two- 
cutter, crossed axis, rotary machine 
has been placed on the market by 
Michigan Tool Company. 

It offers to the smaller gear 
producer or one who is faced 
with the problem of produc- 
ing a large variety of only a 
few gears each, a lower initial 
machine cost and lower initial 
tooling cost. The sturdy con- 
struction permits fast cutting 
with maximum accuracy by 
minimizing deflection. 

In this Duplex finisher the 
gears are mounted between 
centers and are passed be- 
tween two crossed-axis cutters 
toward the rear of the machine 
during the working stroke. 

A feature of the machine is 
that the two cutters can be 
used independently to finish 
simultaneously two gears of 
different characteristics in a 
cluster or both right and left 
hand sides of a herringbone 
gear, thus eliminating dupli- 
cate machines and cutting 
loading and cutting time in 
half. 

This is made possible by 
making the two cutters sepa- 
rately adjustable as to height, 
position with reference to axis 
of gears, andamountofcrossed 
axis setting. As shown in the 
detail view, cutters are set to 
cut a single helical gear. 

The crossed-axis setting re- 
sults, as in the rack type of 
machine, in creating a sliding 
action lengthwise of the teeth 
as the cutter and work are 
rotated with the cutter and 
work teeth in mesh. Gradua- 
tions in degrees are provided 
on the cutter carrying heads 
for adjustment of amount of 
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construction. 


crossed axis desired, or measuring 
pins may be supplied for this setting. 

At the time of loading the work 
into the machine, the work carrying 
centers are toward the operator with 
respect to the cutters. Feed is ob- 
tained by moving the work carry- 
ing head away from the operator 
toward the rear of the machine. It 
will be apparent that when the cen- 


ter of the work is in line with the 
centers of the cutters the gear will 
be finished to size. 

Feed is by individual motor drive 
through reduction gears or rapid re- 
turn may be obtained by provision 
of separate motor drive, so that 
working or return stroke speeds can 
be readily varied by changing pick- 
off gears. 


Above: Detail of the new Michigan Duplex Gear Finisher showing two cutters which 
can be set to finish two different gears of a cluster simultaneously. 


At Right: General view of the Michigan Duplex Gear Finisher showing the sturdy 
The machine is notable for its extreme flexibility and adaptability to 
every type of gear-cutting job. 
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Production Perspectives 
(Continued from page 10) 
dustrial plant December 18 with the 
formal dedication of Chevrolet's new 
commercial body factory at Henry 

Street and White River Parkway. 

Civic, business, and industrial 
leaders of the city joined in the cere- 
monies which officially opened the 
new plant. Officials of General Mo- 
tors and Chevrolet, led by W. S&S. 
Knudsen, General Motors executive 
vice-president, and M. E. Coyle, 
general manager of the Chevrolet 
division, General Motors Corpora- 
tion, were the guests of honor. 

Work on the new factory was 
started a year ago and was com- 
pleted without the loss of a single 
day’s production in one of the most 
unusual industrial construction op- 
erations on record. The new build- 
ing literally swallowed the old as 
construction proceeded, unit by unit. 
As each new portion of the new 
factory was completed, a department 
was moved in from the old structure. 
The part of the original plant as- 
signed to that particular operation 
then was torn down to make way 
for another section of the new plant. 

As the old buildings, of which 
there were half a dozen, were va- 
cated, department by department, 
conveyor lines were kept running 
under temporary cover until they 
could be located in their new home. 
Portable tin roofs were moved 
around as needed to protect the con- 
veyors. 

Chevrolet's new industrial unit, 
considered to be one of the largest 
and most modern comercial body 
plants in the world, will be capable 
of producing approximately two 
thousand bodies a day, officials esti- 
mated. The plant contains nearly 
three miles of conveyors. There are 
nearly half a million square feet of 
floor space. A modern hospital, ap- 
proved by the Indianapolis Medical 
Society, has been installed at the 
plant along with a trained and ex- 
perienced staff. 

The plant will give employment 
to approximately one thousand four 
hundred Indianapolis workmen and 
the commercial car and truck bodies 
they turn out will mean the purchase 
by Chevrolet of 45,000 tons of steel 
this year. Chevrolet expects to make 
a minimum of 225,000 commercial 
cars and trucks during 1937 for do- 
mestic consumption alone, insuring 
sustained employment and a con- 
tinuous flow of payroll money to 
Indianapolis throughout the year. 


Ohio 
From Cleveland we hear Herman 


H. Lind, general manager of the 
National Machine Tool Builders’ As- 
sociation, resigned to become exec- 
utive vice-president of the American 
Institute of Bolt, Nut & Rivet Manu- 
facturers on January 1. 

The Institute’s offices are in the 
Guardian Building, the Association's 
at 10525 Carnegie Avenue. Mr. 
Lind’s successor in the association 
has not been selected. Mr. Lind has 
been manager of the Machine Tool 
Association since September, 1932. 

Ambrose Swasey, leading citizen 
of Cleveland and world-famous sci- 
entist and engineer, was 90 years 
old December 19. He has spent 55 
of those years in Cleveland. 

Just back from New York where 
four major engineering societies of 
America had presented him with 
the Hoover medal, one of the cov- 
eted prizes of the world of science, 


THE RIGHT TOOL at the production end of the machine is an 

| important item in the set-up, for production is hampered unless 
the cutting tools are fully equal in design and quality to the fast, 
powerful machines on which they are used. 


Order from Stock—You’re Sure of the Best 


MATERIALS—WORKMANSHIP—DESIGN are all combined in 
Gairing Cutting Tools to meet the requirements of modern high 
speed production. The standard Gairing line is comprehensive 
and contains the most complete line of standard modern end 
cutting tools available. 


SEND FOR CATALOG of the 
Gairing line on your company 
letterhead — put your special 
problems up to us. 


TOOL FOR EVERy JOR 


Mr. Swasey, leaning back in a chair 
in his office, reiterated some opin- 
ions he has expressed during the 
last two decades. He believes that 
the world improves steadily. He pre- 
fers to look forward to the future and 
has no hankering for a return to the 
“good old days.” He has a firm faith 
in the destiny of America and he 
believes in the power of religion. 

Asked what might be expected of 
the new 200-inch telescope, he re- 
plied, “I can tell you one thing they 
will not see with it. They will not 
see over the edge.” 

Mr. Swasey said that he frequently 
visits the shops of his company and 
that he is impressed by the great 
improvement in machine tools, es- 
pecially the increased accuracy. 

“This has improved all the prod- 
ucts made with the aid of machine 


tools,’ he said. (Continued on page 32) 


A Gairing 


representative is near to serve 


you. 


THE TOOL CO. 


1625-35 WEST LAFRVETTE - DETROIT, MICHIGAN 
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LETTERS 


The Lincoln Electric Co. 
Cleveland, O. 
Mr. Roy T. Bramson, Editor 
2842 West Grand Boulevard 
Detroit, Michigan 
My Dear Mr. Bramson:— 

In the Tool Engineering for November, 
1936, on page 17 there is an article entitled 
“Cast Iron or Fabricated Steel—-WHICH?” 
by Mr. A. E. Rylander. 

Mr. Rylander raises several points of dis- 
cussion. First of all, there is a matter of 
grace. Welded construction permits alloca- 
tion of parts and their assembly without 
limitations, such as exist in the case of 
patterns and castings and consequently it is 
a matter of proportioning in order to obtain 
the desired grace of appearance. This matter 
of proportioning is so easily obtained by 
welded construction that any machine may 
be constructed with an exceedingly pleasing 
appearance. 

Secondly, the question of solidness. Per- 
haps a long “I” beam on a truck is visual- 
ized and this appears to be very flexible, 
whereas as a matter of fact it is several 
times stiffer than the cast iron for the same 
cross section. Due to the fact that there 
is a great freedom in design in welded 
construction, the metal may be so placed 
that for a much less weight of material it 
is just as solid as the casting, this of course 
being due to the superior stiffness of the 
steel, 

In the third item, the matter of ribbing 
cast iron has offered an opportunity for a 
lengthy discussion of the superiorities of 
welded steel construction. It may be sum- 
marized in stating that there are no limi- 
tations as to the location of the metal. 
Only so much metal as is needed and no 
more can be placed in the position required 
by the design. Due to the fact of the in- 
herent superior qualities of the steel, less 
metal is used and consequently the design 
is inherently less in weight then the casting. 

In fabricating welded construction, it is 
customary to work to closer limits than is 
possible with castings, consequently the 
machining costs in general are less than for 
cast iron. 

Alterations are not easily made with a 
casting. Welded construction permits the 
placing of metal as mentioned above with 
the greatest possible advantage. Being fab- 


ricated by welding it is easy to make 
changes. The changes involve merely in- 
structions in the way of change on a 
drawing instead of change on a drawing 
and on a pattern and eventually in the 
casting. 


I am surprised that Mr. Rylander men- 
tions that patterns are used year after year, 
merely with slight changes, when progress 
is being so rapidly made in design. Mr. 
Rylander admits that welding has progressed 
tremendously since the time he mentions, 
more so perhaps than has pattern and foun- 
dry practice. He concedes the advantages of 
steel under certain conditions of quick pro- 
duction, limited time. I cannot agree, how- 
ever, where he states that extreme accuracy 
is not essential because in most specifications 
the accuracy required in welded construction 


both in fatigue and the other stresses. Mr. 
Rylander seems to emphasize throughout his 
discussion the question of appearance, saying 
that the engineers who combine artistry with 
practice can work wonders with steel. He 
forgets entirely the reason for the fabrication 
of the particular machine involved, such as 
service life and cost. A machine is fabri- 
cated for a very definite purpose—to do a 
certain definite job. This must be done, first 
of all, with a low first cost and second, it 
must have a long service life. Adequate 
service life at low cost is necessary if the 
user of the equipment is to stay in business. 


This has been very graphically illustrated 
in the case of a large manufacturing plant 
where they have a great number of machines 
constructed of castings. As these castings 
fail they are replaced by steel. Seeing one 


of these castings which looked in pretty good 
shape, the suggestion was made that it might 
be welded. The answer was that it could 
be welded, but there was no assurance that 
the service life would be adequate, whereas 
if the steel construction were used the service 
life would be adequate and they could for- 
get that particular equipment insofar as re- 
placement was concerned; otherwise, con- 
sidering the usual question of obsolescence. 
It is also interesting to note that these steel 
fabricated parts are made at a less cost than 
the price of a casting and that the pattern 
costs are not included in this price of the 
casting. 


The flexibility of design and freedom from 
inherent limitations which exist in the case 
of welded fabrication permit the designer to 

(Continued on page 40) 


+z Today, most precision tool and 
die jobs are trusted to Dumore grind- 
ers. Why? Because skilled machinists 
have learned to depend on Dumores 
where accuracy is essential. 


Dumore pioneered high speed grind- 


ing ... licked vibration... 


devel- 


oped motors, spindles, quills so finely 


balanced and lubricate 


as to attain 


1/10,000th accuracy, at 42,500 r.p.m. 


A Dumore can increase production 
and improve the quality of your 


roducts. Call any of the distributors 
elow for prompt, courteous service 


and a demonstration of Dumore tools. 


THE DUMORE COMPANY 


DEPT. 227-A 


THESE DISTRIBUTORS 


AKRON — Hdwe. & Supply Co. | ERIE. PA.—H.P. Walter Sup. Co. 
NTA—Fulton Supply Co DS: Sup.Coe. 


Al 

BALTIMORE—L A. Bers: n GREENVIL Yarolina 

BIRMINGHAM— Young & Van 


BOS’ TOR Chander & Farquhar | 


ch nase Parker & Co., Inc 
Later, Wood & | 


Supply ¢ 
HARTF‘ Banter & Havens 


H¢ IN— We Wessendorff, 
INDRA RAP IS—Klicher- 


RRIDG EPORT, CONN. —Hunter | Dawson Sales Co., Inc. 
Vonne ey Hardware Co. 
RUPRAL O—iteals, McCarthy & JACK —Smith- 
CHATTA (OOGA—Chattanooga JE RSE Y CITY—Manning, Max- 
Belting & Supoly Co, ell € Moore Co, 

CHICAGO —H anly & Co. KANSAS CITY, MO. — Elifeldt 
. E. Ellis En Hdwe. & Machy. Supply Co. 

English Bros. Machy. Co. 
| KNOXVILI urrian Co. 


W.S.M 
LANCASTER, PA,—Reilly Bros, 
ai | & Raub. 
| LOWEL —Nehbes 


upply Co. 

ong, Ca Jammond 
collier Sexton tals & Supply 
DALLAS— Briggs-Weaver 


| pply Co, 
| LOS ANGEL .ES. 


MOLINE, ILL.—John J. RICH MOND — Smith - Courtney 
Normoyle Co. BOC HESTER — Erskine - Healy 
MON’ TRE EAL. Fair- OCK FORD— Mid-States indus. 
anks-Morse 
Willian Wilson, Lt MIC H. — Reichle 
rig H.— | Sup 
n Hd ST. Lot 8 — Colcord Wright 
NEWARK— Squi Schilling & | SAN FRANC Ba arron, 
Skiff Abrasive Machine & Rickard & MeCone C 0. 
| __ C. w. Marwedel 
—C. S. Mersick SEATTI E—Cragin & Co. 
Fla; tle Bardve ware Cc 
jliver SOUTH BEN D South Bend 
NEW YORK IT¥—Morris | SPRINGPIE I D: MASS.— 
Abrams | arlisie Hardware Co 
Goaventes Specialty Co. SYRA ¢c USE Syracuse Supply 
Hansen & Yorke Co., Inc | TOLEDO—Cornell Supply Co. 
ORLANDO, ‘FLA. — Harry P. | Kirkby Mach. & Supply Co. 
Natio nal | Supply 
PEO ch & Heyle, Inc. TORONT( 
PHIA — Maddock & n Fairba: nks- Morse 


TROY. Y.—Fred Blanchard 
Machinery TULSA—Mach. Tool & Supply 
Ma- 

inists Sup WORC 3 STE R, MASS. — Waite 


B. Ray 
RG 


Eccles & Davies 
4 cles & Dawe Hasel- dw. Cx 
is very much greater than that required in  p,yMachinery Ce Ce. — Reicher & vou. — York Machy. & 
ch Co | MILWAUKEE—W. A. Voell | Loomis Hardware 
a corresponding cast construction. DENV ER—Hendrie & Rolthott Machy. C | Brownell Machinery Co — 
- Mfg. & Supply Western Iron Stores Co. | Reynolds Machinery 
In the matter of stresses in the metal to Campbe bell Co. | MINNEAPOLIS—R. C. Duncan | READING, Reading Ma- | EXPORT DEPT. —Dumore Co. 
. relinger oO. hine 00) 7 

be used, steel is vastly superior to cast iron, ritichns 
30 THE TOOL ENGINEER FOR JANUARY, 1937 Mention The Too! Engineer 1dvertisers 


| 
700 REVOLUTIONS 
© 
STOCK DUMORE TOOLS 
4 CLEVELAND 


The Barber-Colman Taper Spline 


A New Method of Mounting Machine Members on Shaft-Ends 


Until recently there has been no really good method 
of mounting machine members on shaft-ends. A square 
key was not always strong enough, a semi-circular key 
weakened the shaft. Multiple keys of either type,solid 
square shaft-ends, and other shapes, increase produc- 
To provide a better, 


tion-cost and fitting expense. 


Fig. 1—Shaft with Barber-Colman Taper Spline 


stronger, more accurate, more reliable and durable 
means, for this purpose Barber-Colman engineers de- 
veloped the Taper Spline shown in Fig. 1. This provides 
multiple integral keys, greater strength and contact 
area, greater accuracy, and solid metal-to-metal seating 
on the tapered surfaces between the keys. 


To produce this shaft-end economically it was neces- 
sary merely to develop a suitable hob and to provide 
means for traversing it diagonally across the work- 
piece as the hob advanced into its cut. A typical taper 


Fig. 2—Typical Taper Spline Hob 


spline hob is shown in Fig. 2. The longest teeth on the 
hob take out the metal between keys at the end of 
the shaft and less and less metal is removed as the 
operation progresses until the cut runs out as the taper 
between keys is completed. 

To secure the diagonal traverse of the hob across 
the work-piece; the Barber-Colman Type T Hobbing 
Machine, shown in Tig. 3, was designed. The hob 
slide swivel in this machine has an additional feed screw 
to traverse the hob diagonally across the work-piece, 
and special micrometer dials on the work slide and 
main feed screw to facilitate locating these members 
accurately for loading. In other respects the Type T 
Hobbing Machine is similar to preceding Barber- 
Colman Hobbing Machines and it can be used for all 


Mention ‘’The Tool Engineer” to advertisers 


THE TOOL ENGINEER FOR JANUARY, 1937 


kinds of standard hobbing when not employed on taper 
spline shafts. By using the hobbing process as indi- 


Fig. 3—Type T Hobbing Machine 


cated, highly accurate taper spline shafts are produced 
in large quantities most economically. 


The hub or mating part for the Barber-Colman Taper 
Spline also can be produced rapidly and economically 
by simple standard manufacturing processes. It is 
necessary only to bore or ream a hole having a taper 
corresponding to that of the shaft between keys and 
then pull or push through a suitable straight multiple 
spline broach. 


The test piece shown in Fig. 4 duplicates a universal 
joint drive that had a torque capacity of about 50,000 
inch-pounds with ordinary 
construction. The test 
piece, with Barber-Col- 
man Taper Spline, carried 
the maximum load of a 
testing machine at 232,- 
000 inch-pounds without 
distortion or signs of fail- 
ure. As a result of such 
outstanding performance, 
the Barber-Colman Taper 
Spline is being generally 
accepted by industry par- 
Fig. 4—Taper Spline Test Piece ticularly among tractor 

manufacturers. 


In Detroit and vicinity complete information about 
the Barber-Colman Taper Spline and Type T Hobbing 
Machine can be obtained from Hodges Machinery Co., 
544 New Center Building. Elsewhere, information can 
be Secured from local representatives of the Barber- 
Colman Company or by writing to the general office 
and plant at Rockford, Lllinois. 
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Production Perspectives 
(Continued from page 28) 

A $25,000 addition to the Cleve- 
land plant of the American Steel 
Foundry Company of Chicago—the 
Cleveland Production Company, at 
2112 W. 106th Street—was started in 
December. 


The local plant, headed by J. W. 
Jackson, manufactures wheels for 
railroad cars. Need for increased 
production necessitates the building 
of this one-story addition. The build- 
ing will cost around $12,000 and the 
added equipment $13,000. 

One of the greatest single steps 
in Cleveland's industrial expansion 
came with the announcement of 
Tom M. Girdler, president of the 
Republic Steel Corporation, on the 
start of construction on a new $15,- 
000,000 hot and cold continuous 
strip mill in the Cuyahoga Valley. 


Contracts for machinery have been 
let to the United Engineering Com- 
pany of Pittsburgh and Youngstown. 
Work on the gigantic new plants has 
started. The new mills, comprising 
nine separate buildings, will be lo- 
cated on a 120-acre site bounded by 
the Wheeling & Lake Erie Railroad, 
the Newburg and South Shore Rail- 
road, and Harvard Avenue. The main 
entrance will be on Harvard Ave- 
nue, just east of the Harvard-Denison 
Bridge. 

When completed, the mills will 
have a capacity of between 60,000 
and 70,000 tons of strip steel a month. 
Running at capacity, the mills will 
employ 2,200 men. 

Apex Electrical & Manufacturing 
Company eliminated a sizable ac- 
cumulation of back preferred divi- 
dends last year, purchased the Hol- 
land-Rieger Company at Sandusky, 
and also bought eighteen acres in 
the opposite side of Sandusky, which 
includes the former Maibohm Mo- 
tor plant. 


Engineers of the B. F. Goodrich 
Company have developed a solid 
rubber endless traction belt for track- 
laying vehicles. J. D. Tew, president 
of Goodrich, sees in this rubber 
track a new impetus to the tractor 
manufacturing industry which had 
a production volume last year ap- 
proaching $150,000,000. 


v v v 


The Morrison Machine Products 
Company, Elmira, New York, started 
construction of its new machinery 
plant there in mid-December, offi- 
cials stating equipment will be in- 
stalled in time to start operations 
about the middle of February. The 


building, providing 12,000 square 
feet of manufacturing space, is being 
erected at a cost of about $50,000. 


v v v 


Well known in central New York 
as a manufacturer of tools, and head 
of the company which bore his 
name for the past 39 years, Charles 
J. B. Borgeson died suddenly at his 
home in Syracuse, New York, re- 
cently at the age of 68 years. Com- 
ing to that city 44 years ago, Mr. 
Borgeson established a tool-making 
shop there five years later, and he 


was actively in charge of the busi- 
ness until a day or two before his 
death. Funeral services were held 
in Syracuse, with burial in Wood- 
lawn Cemetery in that city. 


Elected to National Board 


W. J. Fors and F. M. Gertiser have 
been elected by letter ballot dated 
November 3 by Board of Directors 
to fill the vacancy of Robert Lind- 
gren and F. J. Morisette who re- 


signed as Board of Directors for 
1935-1937. 


by LeBlond, tone is ule 
egal. Intr oduced to meet the demands 
pensive woking lathe for hobbyist and 
soon found their way into the lar 
“a . of their versatility ; accuracy ; ease, speec 


Regal Lathes have eared their 

standing performance ; giving maxi 2 perd 
In your own. manufacturing processes t isa 


MACHINE TOOL CO., cinciNNaTi, 0. 
20 North Wacker Drive, Chicago 103 Lafayette St., New York 


HALF CENTURY OF SERVICE TO INDUSTRY 
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“I came across a statement the 
other day to the effect that if all the 
after-dinner speakers in the United 
States were placed end to end how 
nice that would be. And that shows 
you what a dangerous business this 
is of making speeches when people 
get ideas like that in their minds. 
Of course, all professions are more 
or less dangerous. Ed Wynn says 
that bridge players live for years 
and years but crap shooters go like 
that (snapping the fingers) . . . Now, 
I don't know anything about the 
Tool Engineering business but you 
probably have your troubles. I 
learned something about Homer 
(Bayliss) this evening. Your chair- 
man said he was full of inertia. I 
always knew he was full of some- 
thing but I never knew what it was 
before... 

“T was over to a Banker's dinner 
in Chicago the other night and there 
was a banker making a speech try- 
ing to prove that banking is a re- 
spectable business. Now you know, 
I really shouldn't say that. I have a 
lot of sympathy for the bankers 
these days-—God's frozen people. I 
have a banker at home. I go in 
and talk to him now and then. I 
had a conversation with him the 
other day. He said, ‘No’ .. . Joseph 
was a very great business man. He 
doped out the market seven years 
aheac! without the aid of Babson. 
He did it by means of a dream book. 
It is still being used in Wall Street. 
Noah was a very great business 
man. He floated a company while 
the rest of the world was in liquida- 
tion. He had all his friends take 
stock in the Ark and made it 
posssible for us to have radiator 

“Of all the human beings in the 
world there have never yet been 
two exactly alike in every way. And 
yet, different as we all are there 
are some things we have in com- 
mon and one of them is the power- 
ful emotion which we call fear. 
And as fear has so much to do with 
our lives, so much to do with happi- 
ness or unhappiness, success or 
failure, it is interesting to set down 
some of the things that men are 
afraid of. There are five things we 
are all afraid of: 1. Fear of accident 
and disease. 2. Fear of loss. 3 Fear 
of displeasure of the Group. 4. Fear 
of failure. 5. Fear of the unknown. 

"I gave this list to one man and 
he said I had forgotten one of the 


things men were afraid of. And I 
said, ‘What is that?’ And he said, 
‘Some men are afraid of their wives.’ 
There was a man who drank a good 
deal and his wife had tried to break 
him of the habit. She had tried 
everything and finally someone 
suggested that she try kindness. So 
he came home late one night and 
she received him at the door cordi- 
ally, which had not been her cus- 
tom, and helped him off with his 
coat and put on his slippers. Then 
she sat on the arm of his chair and 
ran her fingers through his hair, and 


TWIST OF, 
THE WRIST 


said, ‘How do you feel now?’ And 
he said, ‘I feel fine but if my wife 
ever finds out I've been here with 
you she'll raise hell with me.’. . 
“As somone has said, this world 
is a dangerous place to live in and 
few of us get out of it alive. We are 
afraid of the things that mutilate 
the body. There are new kinds of 
accidents coming along all the time. 
There were three children, one five, 
one three and one—one year old, 
and they were deciding what they 
would do if they had their lives to 
(Continued on page 36) 
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Oily fingers don’t slip on these 
Danly knurled head cap screws. 
The mechanic can drive them far- 
ther by hand before he has to use 
a wrench. He does it easier—he 
does it faster—and the saving in 
setup time is multiplied by the 
number he uses. 


DANLY KNURLED HEAD CAP SCREWS 


ARE EASIER TO USE 


@ In addition to easier setting, another big fea- 
ture of Danly knurled socket head cap screws is 
in the simple and effective method of locking 
them in soft or hardened metal. They’re made 
of carefully selected screw stock that has the 
kind of strength that stops fracturing and 
mushrooming. Ask for full details. 


DANLY MACHINE SPECIALTIES, Inc., 2114S. 52nd Ave., Chicago, Ill. 


BRANCHES: 


Long Island City, N. Y., 36-12 34th Street 
Dayton, Ohio, 990 
Detroit, Michigan, 1549 Temple Avenue 


E. Monument Avenue 


Rochester, N. Y., 16 Commercial Street 
Cleveland. Ohio, 1444 E. 49th Street 
Philadelphia, Pa., 3913 N. Broad Street 


DANLY 
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FIRTH-STERLING STEEL COMPANY 
McKEESPORT, PENNA. 


Send me copy of new price lists on FIRTHITE STANDARD 
BLANKS AND TOOLS 


NAME 


POSITION 
FIRM 


ADDRESS 


CITY. STATE 
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Try-Outs 
(Continued from page 34) 


live over again. The five-year-old 
said he would cut out spinach, and 
the three-year-old said he wouldn't 
go to bed early because you lose 
so much time that way. And the 
one-year-old said, ‘If I had my life 
to live over again I would be a 
bottle baby because it is such a 
nuisance getting cigarette ashes in 
your eyes when you are eating.’ 

“So, there are new hazards com- 
ing along all the time. There was 
the lady nudist who went up to the 
head nudist in the colonoy and said, 
‘I thought this was a nudist camp.’ 
And the head nudist said, ‘It is a 
nudist camp.’ And the lady said, 
“Well, I have a complaint to make. 
There is a man over there with a 
blue serge suit on.’ And the head 
nudist said, ‘No, lady, that is not a 
blue serge suit. That poor guy is 
just freezing to death.’ 

“Now, one of the reasons why 
we are afraid of accident is that 
we live in a machine age. On every 
side we are surrounded by these 
creatures of our own construction 
and they are very dangerous. We 
know that, so we have this fear. We 
have built up this wonderful safety 
movement. Take the automobile 


for example. Half the babies you 
see nowadays cut their teeth on a 
Ford steering wheel. A man said 
to his friend, ‘Do you drive a car?’ 
And he answered, ‘No, I steer one 
but my wife drives.’ The machine 
age even influences our language. 
A baldheaded man went into a 
barber shop and the barber said, 
‘The best I can do for that head is to 
Simonize it.’ 


Editor’s Note: Again we have quoted, in 
the above, extracts from a very entertaining 
address by Charles M. Newcomb, delivered 
before a Detroit meeting of the A.S.T.E. last 
April. Readers are invited to contribute their 
“bits” to the “lighter vien in Tool Engineering’ 
for publication in this column from time to 
time. 


Gears for Machine Tools 


(Continued from page 11) 


used and also the methods of cut- 
ting, but before we determine which 
process to use, we have the limita- 
tions and the requirements of the 
design to consider in detail. With 
the wide range of speeds and feeds 
now used, there are generally sev- 
eral gears in mesh at every speed, 
and as space is limited, this calls 
for the best material because of the 


narrow faces required and for ball 
bearings and splined shafts. At this 
point, the procedure as to the 
method of cutting to be used is de- 
termined from the known or as- 
sumed requirements of the gears. 

It is often noticeable that as gears 
for one type of machine are im- 
proved by more advanced methods 
of machining, machines of another 
type that have always been consid- 
ered satisfactory immediately stand 
out, and then the demand to use the 
more refined methods on this other 
type becomes imperative. 

It would be fair to admit that the 
great advance in gear manufacture 
of recent years has been due large- 
ly to the automobile industry in 
conjunction with the manufacturers 
of gear cutting equipment; the mass 
production of the automobile indus- 
try permitting expensive develop- 
ments to become commonplace so 
that everyone can profit by them. 
Also, credit must be given to the 
press which has made available the 
many outstanding papers on gear 
technique and manufacture that have 
been written and presented before 
the engineering societies and trade 
associations; these papers making 
everyone interested, familiar with 
the new ideas and equipment as 
soon as presented. 


McCrosky JACK-LOCK Tools Engineered to the Job 


Improve Performance and Cut Costs 


by Combining Operations 


JACK-LOCK 
Boring 
Hollow-Milling 
Facing and 
Chamfering 

Tool designed 
from work prints 


B crtin 15-F gives full details of the JACK-LOCK design and 
action, and shows many examples of JACK-LOCK tools engineered 


to definite jobs. Send for a copy. 


1,681,675 
WEDGE 1,951,101 


McCrosky’s JACK-LOCK 

Wedge Gives you 4 

Advantages 

1. Rigidity 

2. Powerful Locking 
without hammering 

3. Quick Release 
without hammering 

4. Easy and Economical 

blade adjustment 


McCROSKY TOOL CORPORATION, Meadville, Pa. 


Sales Offices in Detroit, Cleveland, Chicago, Philadelphia, Syracuse, Tulsa, Los Angeles 
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A small Rigidmil with complete electrical control. For 

high-speed operation on parts of adding machines, ° 

typewriters, sewing machines, household appliances, ra 

electrical apparatus, firearms, small machine parts, tools, 

and similar products. The No. 2 Electromil is lightning 

fast, highly accurate, extremely adaptable, easily set-up 

for a wide variety of cycles. Will ‘‘climb cut'’ or con- 

ventional mill separately or in combination. Has 

excellent possibilities for increasing production and 
cutting costs on all work within its capacity. Investigate. 

New illustrated circular containing comple'e information 


on the No. 2 Electromil; including features, advantages, Write today for details. 
set-ups, cycles and specifications; will be mailed postpaid 


promptly on request. Write, today, for a copy. SUNDSTRAND MACHINE TOOL co. 
2532 Eleventh Street, ROCKFORD, ILLINOIS 


Send for this 
CIRCULAR 
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NON-ROTATING AIR CYLINDERS 


Sectional view, showing Logan exclusive 
features. Self adjusted by air composition 
packings; steel, brass lined, tubing; sea 
ring self adjusting piston rod packings; 
piston rod bronze support guide. 


Logan non-rotating, double-acting air 
cylinders are made in eight standard 
models, each model being furnished 
in all standard sizes from 112” 
diameter up. All cylinders up to and 
including 8” diameter are made from 
steel, brass lined, tubing. All models 
are furnished with adjustable cush- 
ioning features. These cylinders are 
suitable for all industrial applications. 
Write for complete information. 


LOGANSPORT MACHINE INC., LOGANSPORT, IND. 


THE SERRATED BLADE ADJUSTMENT 


USED IN O. K. SINGLE POINT TOOLS & MILLING CUTTERS 


Will Step Up Production and Step Down Costs 


The bodies of O. K. Single Point Tools and Milling Cutters are made 
of tough, alloy steel, heat treated for maximum strength; the blades are 
of drop-forged, high-speed steel, specially heat treated for long-service 
cutting. Only the part that does the actual cutting is made of the 
more expensive steel. The result is a distinct saving in tool cost, also 
a noticeable step-up in production speed, due to the more efficient, 
convenient type of construction. 


O. K. 
ECONOMIES 
CAN BE 
PROVED! 


If you are using cutters and tools of the solid 
type, we would welcome a chance to send a 
representative to confer with you about mak- 
ing a demonstration in your plant, without 
any obligation to you. In the meantime, may 
we send you more details about the O. K. 
System? 


THE O. K. TOOL CO., SHELTON, CONN. 


OF INSERTED-BLADE METAL CUTTING TOOLS 
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HOW “DELTA” DRILL PRESS HEADS 
SAVE MONEY FOR YOU... 


Here’s a case in point. The photo shows a four- 
way drilling machine built by a Western pis- 
ton manufacturing company for drilling oil- 
relief holes. Standard Delta 14” drill-press 
heads are used. Two, three or four heads can be 
used, as the relief-hole drilling operation re- 
quires, and pistons from 2%” to 512” diameter 
can be drilled without moving the heads, due to 
the long quill stroke (4”). 


The point is that the machine was constructed 
at a cost of less than $250, including the drill- 
press heads and motors, and this, as the com- 
pany states, is only a fraction of the cost of a 
special machine built in the ordinary way for 
this purpose. And it has a capacity far in ex- ’ 


cess of requirements at present . . . so nothing fi 

was sacrificed to gain economy. <9 

See how Delta drill-press heads will fit into 

your next special drilling operation. And inves- qi >~ 

tigate the possibilities for the low-cost, ac- 

curately built 14” and 17” Delta drill Presses _, ~~ 

in your shop and tool room. Heads for 17” 

drill press can also be used separately for i a. 
special setups. Write for complete details of whe 
Delta Drill Presses. 


this is the greatest drill 


press value ever offered. Get 
DELTA MFG. CO. ~~~ 


619 E. Vienna Ave. Milwaukee, Wis. 


Dynamic 


RIVETT attains real precision for the enclosed 
bench lathe with ‘‘Dynamic Balance”’ of every 
rotating part. Spindles are rigid and vibration- 
less at all speeds. Other standard character- 
istics for lasting precision are: 
maximum slide areas, three-point 
mounting and slide rest 


ty as shoe which always squares | 
with center line. Operating | 
4 — features of value are: splash 


lubricated speedbox drive, 
standard constant speed 
motor giving 18 spindle 
speeds, replacement of 
driving belts without dis- 
assembly of spindle or re- 
moval of head, and hinged 
cover to permit turning of 
spindle by hand. 


BRIGHTON, MASS., U. S. A. 
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Production Lapping Gears 
(Continued from page 13) 


ing contact between lap and work, 
a greater relative difference must be 
made between the rotating and re- 
ciprocating speeds to accomplish 
the desired results. 

The internal gear-type lap can 
within certain limitations also be 
used for lapping helical gears. It is 
not, however, generally recom- 
mended to use this type of lap for 
helix angles in excess of 30 degrees. 


Lapping Improves Contacting 
Surface on Gear Teeth 


Visual proof of the benefits de- 
rived from gear lapping have been 
shown by a “Red Liner’ chart. 
Records of the same gear after 
finish cutting, heat treatment, and 
lapping have been transferred to 
one chart for comparison. Such a 
chart shows that the lapping opera- 
tion removes all irregularities due 
to heat treatment and also improves 
the working surfaces of the teeth 
over that obtained in the finish cut- 
ting operations. Combined errors 
do not exceed 0.0005 inch. 

The practice of one large auto- 
mobile manufacturer is to lap the 
gear two minutes per side or a total 


lapping time of four minutes per 
gear. Then the gears are inspected 
for tooth bearing and noise, and 
those which do not pass inspection 
are relapped. 


Laps and Lapping Compounds 


Laps should be made from a good 
grade of cast iron and be accurately 
cut. They are usually made about 
Y% inch wider than the face width 
of the gear they are intended to lap. 
Grain of abrasive used should be in 
the vicinity of No. 280 or 360, de- 
pending on the amount of lapping 
required and finish desired. The 
abrasive should be mixed with a so- 
called non-fluid oil of high viscosity, 
but comparatively light body, so as 
to keep the abrasive in suspension 
and at the same time flow freely. 
The compound is automatically kept 
mixed by an agitator and is pumped 
to the laps and work. 


Letters 
(Continued from page 30) 


make a machine which is not only good 
in appearance, but which is built at a low 
cost and which has adequate service life. 


The superiority, therefore, of welded con- 
struction must be considered and the de- 
signer must not be blind to these advantages, 


and if he is not blind to these advantages 
and takes them into consideration, he will 
make his product by fabricated welded 
construction, 

Yours very truly, 


The Lincoln Electric Company 
E. W. P. Smith 
Consulting Engineer 
EWPS:HW 


Editor's Note: The writer of the article which 
provoked this letter is satisfied with the splen- 
did discussion it has started. Other letters on 
this subject will be printed in this column from 
time to time. 


Grinding Specialists 


RENU into NEW 


YOUR OLD WORN OUT 
MILLING CUTTERS, SAWS, 
ENDMILLS, DRILLS AND 

REAMERS 


RENU TOOL CO. 


317 E. MILWAUKEE 
DETROIT, MICH. 
Phone MAdison 0560 


TOOLS RENEWED BY RENU 
CUT FASTER 


STARRETT TOOLS 


for every 


SHOP EQUIPMENT NEED 


The new revised edition of Starrett Cata- 
log No. 25T and the special Starrett Dial 
Indicator Catalog illustrate and describe 
more than 3000 fine shop equipment 
tools. Write for copies of these two books. 
Make them your guide when you buy 


tools. 


THE L. S. STARRETT CO. 
World's Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 


Athol, Mass., U. S. A. 


tarrett lools 
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LIFE INSURANCE is fundamentally protection against the un- 
known future. 
Grinding life in any tool is your protection against high tool costs. 
Do your reamers offer maximum protection? 


Vo & Nv 


offer the maximum life obtainable, from 
3/16” on the smaller sizes to 5/8” on the larger 
and this on the diameter where you want it. 


THINK IT 


DETROIT, MICH. 


Here is one very good 
reason for using the 


FeperAt Full-Jewelled 


LOW-FRICTION 
DIAL INDICATOR 


Inaccuracies due to deflec- 
tion of supporting brackets 
are avoided because of the 
slight pressure required to 
operate. 


FEDERAL \ 


deflection here 


Send for Bulletin 38 


FEDERAL PRODUCTS CORPORATION - PROVIDENCE .-R.-I- 


CHICAGO MUNCIE BETROLT CLEVELAND ° NEW YOR K 
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Photo courtesy of Whitehead & Kales, Detroit, Mich. 


BY TOOLWELDING THEIR 
DIES THEY SAVE 50% 


The blanking die shown here was cut from mild 
steel plate, given a build-up of “Toolweld,” fin- 
ished off smooth and then welded to the base. 
It is typical of many on which the user is saving 
50% over the usual tool-steel construction 
methods. Not only are costs reduced. Service is 
improved! After 600 operations on 12-gauge 
steel, this die is still as good as new. And that 
is not all! After it is worn, it will be hard-faced 
with “Toolweld” and put back in service at one- 
tenth the usual cost. 


Find out how you can cut toolroom costs with 
this new welding electrode development! Address 
THE LINCOLN ELECTRIC COMPANY 


Dept. AE-331 Cleveland, Ohio 
Largest Manufacturers of Arc Welding Equipment in the World 


Cuts the cost of building and 
maintaining tools and dies 


Here’s a way to 


SAVE 
TIME 


on a Production 
Job 


Use screws a me- 
chanic can drive 
with his fingers— 
easily and quickly! 
Ask your mechanics . . they’ll 


tell you they use their fingers KNURLED 


as much as possible when driv- 


the screws 

that are designed for the job HEAD 
—UNBRAKO'S! CAP SCREWS 


UNBRAKO Knurled Heads 

give them a better grip, speed Bulletin 485 explains 
up the job. And, they’re the all the advantages of 
only Hollow Head Cap Screws UNBRAKO’S. 
that can be locked. Write for your copy. 


STANDARD PRESSED STEEL Co. 


BRANCHES JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
DETROIT Box 100 ST. Louis 
INDIANAPOLIS SAN FRANCISCO 


Standardized 
Drill Jig 


Plain 
Stationary 
Press 
Fit— 
Type 


Type 


Remov- 
able 
Slip— 


Bushings 


Prompt delivery from stock on 
over 10,900 standard items— 
over 6700 ACME Standard— 
over 4200 A.S.A. Standard— 


Shoul- 
_ dered all completely fiinished ready 
—* for use. Special sizes made to 
Fi, order. 


Made in our new plant by the 
most exacting and _ scientific 
methods—insuring accurate fit 
plus long wear — concentric 
within .0003” full indicator 
reading. 

Send for bulletin containing 
complete data and low prices. 
Satisfactory service guaran- 
teed. 


ACME INDUSTRIAL CO, 


202 N. LAFLIN ST. 
CHICAGO, ILL. 
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Speedy Tap Service 


for 


The Middle West 


The Greenfield Tap & Die Corporation maintains a 
fully equipped plant in Detroit to give record service on 
special taps. This plant is prepared to save you money 
by giving better deliveries than you have ever known. 


And for emergency orders on Regular Taps, Dies, Drills 
and Reamers—a complete stock at all times for instant 
service. 


GREENFIELD TAP & 
DIE CORPORATION 


2102 WEST FORT STREET, DETROIT 
Phone: LAfayette 0411 


Maxi Tools 


Gears, speed reducers, sprockets, thrust bear- 
ings, flexible couplings, pulleys, etc. A com- 
plete line is carried in our Chicago stock. Can 
also quote on special gears of any kind. Send 
us your blue prints and inquiries. 


Write for Catalog 50 


769 W. Jackson Blivd., Chicago, Ill. 


QUALITY Gtrand SERVICE 


FLEXIBLE SHAFT MACHINES 


for 
DIE AND TOOL MAKERS—MACHINISTS—FOUNDRYMEN 
—METAL PATTERN MAKERS AND GENERAL 
MANUFACTURERS 
Type M7A—1!2 H.P. 


Lathe-Planer 


and Die Grinding 
Shaper Machines 
Grinding and 
Machines Attachments 
—— for 
Screw Driving Sanding 
and Drilling 
Nut Setting : Buffing 
Machines Wire Brushing 
Rotary 
Machines Filing 
Portable and 
Reaming Many other 
Machines operations. 


/ / / 


Manufactured by 


N. A. STRAND & CO. 


5001-5009 No. Lincoln Street Chicago 


FORGIAGS 


LATHE SPINDLES 
SPINDLE SLEEVES 
PISTON RODS 

RAMS 

HYDRAULIC CYLINDERS, 


etc., etc. 


Any grade of steel--- 
Carbon or Alloy 


| al Send Blueprints for Estimates 


1901 Raspberry Street, Erie, Pa. 
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In Stock - immediate Delivery 
Me 
q 
CHICAGO GEAR WORKS 
| 
HOLLOW BORED 
| 
| 
The Most Scientifically Constructed Flexible Shaft Made a. . a 
BORING CO. 


GAMMONS 
y OF 


PRODUCTION TOOLS 
ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


THE GAMMONS-HOLMAN CO., MANCHESTER, CONNECTICUT 


H. R. KRUEGER & CO. 


DETROIT, MICH. 


* 


Manufacturers of 


Multiple Drill Heads 
* 


Special High Production 
Machinery 


Exclusive Sales Representatives of 


W. F. & JOHN BARNES Co. 


Rockford, Illinois 


“MODERN” COLLETS 


for 


Economy Accuracy 


Long Life 


MODERN COLLETS are made of a special steel and have 
a hard, long-wearing surface with a tough, springy core. 
They are guaranteed accurate in design, and taper is 
ground true with the hole. The deeper, better formed cor- 
tugations insure positive gripping. Locking fingers and 
shoes will last longer, and MODERN COLLETS exert far 
less strain on chucking cam and chucking cam roller pin. 
Write for our catalog on feed-fingers, 


cams, shaving tools and other sc:ow 
machine parts. 


Modern Collet & Machine Company 


401 SALLIOTTE ST. ECORSE, MICH. 


Plain and Swivel 
Milling Machine Vises 
4 Sizes 
3% to inch Jaws 


Arbor Presses 
12 Sizes 
From % to 10 ton 
Pressure 


Drill Press Vises 
3 Sizes 
412-612 and 9 inch Jaws 


Shaper Vises 


2 Sizes 
12 and 14 inch Jaws 


Ask for No. 25 
Catalog and 
Price List 


3251 Cottage Grove Ave. Chicago, Ill. 
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Low Pressure Stop Valve 


one of the various types 
of control units in 


HOPKINS AIR OPERATED 
REMOTE CONTROL SYSTEMS 


© For compressed air controls for any machine. 

* For the SAFE OPERATION OF PRESSES. 

The valve shown operates the main valve to accom- 
plish the reverse stroke of the cylinder, should the 
pressure drop to a predetermined low point. May 
we send you our Bulletin Number 3 which describes 
these systems in detail? 


THE TOMKINS-JOHNSON CO. 
624 N. Mechanic St., Jackson, Michigan 
Detroit Representative HABERKORN & WOOD 


THE UTILITY SLEEVE 


Removable Taper Shank 


TOOL DRIVER 


CUT SMALL 
TOOL COSTS 
SIMPLE, 
POWERFUL, 
POSITIVE, 
ACCURATE. For: 
TAPS 
DRILLS 
REAMERS 
END MILLS 
COUNTERSINKS 
CENTER DRILLS 
COUNTERBORES 


WOODRUFF CUTTERS 
TAPER PIN REAMERS, ETC. 


THE J. C. GLENZER COMPANY 


Detroit, - - - Michigan 
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GAGES BY R&M 


Illustration of gages salvaged by C’:rom> Pla's 


Reduce Your Gaging Costs 


The life of a “Salvaged by Chrome” Gage is 
many times longer than the original 


R & M MFG. CO. 
Detroit, Mich. - - - - Phono 
DISTRIBUTED BY 
SWEDISH GAGE COMPANY 
OF AMERICA 
DETROIT, MICH. 


MA 6125 


When Planning the Removal of Metal 


Remember the Advantages 
of Broaching 


The modern trend in speed, ac- 
curacy and in reduction of man- 
facturing costs is continuously 
increasing the application of 
broaching. 


We invite you to take advan- 
tage of the service of our en- 
gineering staff. 


Detroit Broach Company 


6000 Beniteau Avenue, Detroit, Mich., ‘U.S.A. 


* 


Manufacturers of 
Broaches and Broaching Equipment 
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TOOL OF 
1001 USES 


@ Unmatched performance — a 
sensation wherever used, in ex- 
perimental laboratory, model end 
tool room, on the production line 
in large and small plants—mak- 
ing, shaping, polishing all metal 
products, alloys, glass, composi- 
tion materials, wood, stone, etc. 


Use this amazing too! for diffi- 
cult precision jobs and _ hard-to- 
get-at places on intricate ma- 
chine parts without removing the 
parts or dismantling machine. 200 different accessories available. 


Fastest and most powerful tool for its type and weight ever 
developed. 25,000 r.p.m. Weight 12 ounces. Almost human in 


its smooth, rapid response. Try a Handee! Test for yourself 
its marvelous efficiency. 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St. Dept. AE Chicago, Illinois 
Sales and {] Send catalog TE-1 
Service {] Send De Luxe Handee on 10-Day Trial 
Detroit 
Indianapolis 


VERSATILE 


PRODUCTION THREADING 


Send for descriptive bulletin of this high-speed 
production threader ... new... different .. . 
and better. Oster No. 915, a high-efficiency, all- 
round machine handles straight bolt work and 
practically every variety of threading job. Capac- 
ity %” to 1¥%2”. Also furnished in double 
spindle design. 


THE OSTER MANUFACTURING CO. 
Sales Office: 

-@| 2063 East 61st St., Cleveland, Ohio 

THREAGING EQUIPMENT Factories: 

Eric, Penna, and’ Cleveland, Ohio 


THREADING HEADOUARTERS SINCE 1893 


GRIPS AS STRONG 
ASSOLIDSTEEL 


CONCENTRIC 


WITHIN 


UNIVERSAL 
ENGINEERING FRANKENMUTH, MICH. 


hed €SS The Ames Shockless Gauge 


will take more blows at the spindle end, 
withstand more general rough treatment and 
retain its original setting and smooth action 
longer than any other gauge made. For de- 
tails, send for the Ames Gauge catalogue. 


AMES 


B. C. AMES CO. 


GAUGES 


Waltham, Massachusetts 
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== UNIVERSAL STANDARD == 
DRILL BUSHINGS 


MADE TO A.S. A, SIZES 
LOWEST COST -:- LONGEST LIFE 


UNIVERSAL ENGINEERING CO. 


FRANKENMUTH, MICHIGAN 
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Nos. 0 and 1 BROWN 3 


Motor Driven Wire FEED S 


Most Manufacturers can Pp 


Design Semi-Automatic W 


for Short Run Jobs — an 
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— is of tremendous importance. It | 

there need no longer be a cost penalty in cc ne 
with the highest degree of accuracy. It is a F an 
fact that Ex-Cell-O Precision Boring Machines — 


TRADE MARK 


EX-CELL-O TOOL CORPORATI DETROIT MICHIGAN 
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Boring Machines have proven to the automotive | 

industry in particular, and to many other industries 

To those who are called upon to c the ani- 

cal means by which today’s goods are manufac- § 

: 

tured in a style to meet every production require- — 

q 


